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The Author calculated the appended Tahles several 
years ago, on, and subsequently to, his having the 
subject prominently before him, whilst assisting at the 
setting out of a section of railway over a rugged tract 
of country ; and believing them to be of more practical 
utility than any he knows of having yet been published, 
he has been induced to publish them ; having prefixed 
an account of those methods of ranging railway curves, 
for the use of which the Tables were more particularly 
compiled. 

D. L. 

November^ 1872. 



. »'• 



CONTENTS. 



PAOS 

The settmg out of Railway Curves •••••. 1 
Method No. 1 — By meanB of Tangential Angles .... 3 
Method No. 2— By means of Angles, Chord-lines, and Offsets 10 

Method No. 3 — By means of Angles, Tangent-lines, and Offsets . 13 
Method No. 4— By means of Lengths and Offsets only . .17 
Method for Determining Intermediate Points . • . .19 
Other Methods of Ranging Curves .«•••• 21 
Tests of Accuracy • • • • 22 

TABLES. 

DrviBioN I.— For setting out, by Methods Nos. 1, 2, or 4, curves 
with useful radii varying — 

from 200 to 40,000 (which, when the unit of measurement 
is an imperial link, is for ranging in imperial links curves 
with radii from two imperial chains to five miles) Tables I. 
to Lm. inclusive 24 

and from 132 to 10,560 (which, when the unit of measure- 
ment is a foot, is for ranging in feet curves with radii from 
182 to 10,560 feet, that is, from two imperial chains to two 
miles) Tables LIV. to LXXXI. inclusive .... 77 



Vlii CONTENTS. 



PAGE 



Division II. — For setting out, by Method No. 3, curves with 
useful radii varying — 

'fcQia 1000 to 16,000 (which, when the unit of measurement 
is fm imperial link, is for ranging in imperial links curves 
with radii from ten imperial chains to two miles) Tables 
LXXXn. to XCIX. inclusive 106 

and from 330 to 10,560 (which, when the unit of measure- 
ment is a foot, is for ranging in feet curves with ladii from 
330 to 10,560 feet, that is, from five imperial chains to two 
miles) Tables 0. to OXXII. inclusive 124 

Index to the Tables— for English measurements • • • .147 






THE SETTING OUT OF RAILWAY 

CURVES. 



In laying out a new railway it is indispensable that the 
curved portions of it be set out with great exactness. To 
be able so to range out the curves of railways on all the 
various descriptions of country over which railways require 
to be made ; to be always prepared with a reliable method for 
prosecuting this branch of an engineer's profession, amongst 
the innumerable obstacles which are constantly being met 
with on the route of a new railway, requires on the part of 
those who undertake this work, a previous careful study of 
the methods that may be employed, and considerable tact in 
applying them to the best advantage on the ground. It is at 
once apparent that no single method of ranging curves can be 
applicable to all cases. Diverse circumstances necessitate the 
adoption of diverse methods. It is thus requisite to be pre- 
pared with the necessary data for using various systems, to 
be applied as best suits the peculiarities of each case ; and 
such data, tabulated so that it may be referred to with 
facility, the author in this treatise proposes to supply. 

Railway curves are here assumed to be in all cases arcs 
of circles of a known radius, such being always adopted in 
practice. Attention will, therefore, be confined to the setting 
out of that description of curves only. 

In order to be able to carry on with facility the field 
operations necessary for setting out railway curves, the 
engineer should have few or no calculations to make on the 

B 



2 THE SETTING OUT OF RAILWAY CURVES. 

groond. In view of this the appended tables are given, 
compiled in a form suitable for easy reference, from which 
can be -got at a glance all the angles, distances, and ofisets 
required, in a general way, for ranging all curves supposed 
to be ever required in the construction of railways. 

In setting out the proposed route of a new railway, it is 
customary to mark the centre line by means of pegs fixed in 
the ground, at equal distances apart, along the route. The 
distance apart between the pegs commonly adopted is the 
length of a measuring chain of 100 units (in Britain either a 
lOO-feet chain, or an imperial chain of 66 feet in length, 
divided into 100 links, being used). Now, as the curves of 
a proposed railway are generally required to be pegged out 
similarly with the rest of it, and in conjunction therewith, 
the object to be sought after in ranging them, in, we may 
say, every case, is to determine points in each curve which are 
exactly one chain length apart as measured round it, and com- 
fiiencingfrom a given point. The question to be dealt with 
thus resolves itself into one of how to find these points in 
practice with undoubted accuracy and the least possible 
trouble ; and the author's purpose in the present work is to 
show how to obtain this result directly, aided by the use of 
the appended tables. 

All measurements given in the tables are in units and 
decimals. The advantage of adopting this system is, that, 
although primarily each table is specially adapted for the 
use of measurements either in feet or imperial links, it is also 
applicable to the other or any unit of measurement, British 
or foreign; the radius of course being also reckoned by 
whatever unit of measurement is employed, and the angles 
remain the same. It may also be here observed that the 
tables for those curves which oftener occur in practice are 
given further extended than those for such curves as are 
supposed to be less frequently required, and that certain of 
those for the smaller radii are compiled for at once marking 
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ont snch curves at distances 50 units apart, as measured 
round the curve, as well as at the usual distance of 100 
units. ^ ~ 

The methods proposed to be used, in conjunction with 
the appended tables, in setting out railway curves, are the 
following : — 

Method No. 1. 

By means of Tangential Angles, — This method is, to place 
a theodoUte over the point where the exmve is required to 
commence, then to measure forward round the curve, and 
adjust the peg to be placed at end of each chain length, by 
means of tangential angles laid off by the theodolite ; that 
is, the position of each successive peg is fixed by sweeping 
the chain successively one length forward, curving it round 
till its forward end is intersected by the visual axis of the 
theodolite, set to a certain angle for each peg. The angles 
required are got without calculation, by reference to the 
tables (Division I.). 

As an example to illustrate this method, let A B (Fig. 1) 
be the centre line of a straight piece of railway, and let it 
be required to begin a curve with a radius of 20 imperial 
chains (2000 links) at the point B, and range it out by pegs 
placed an imperial chain (100 links) apart. The curve, of 
course, is required to be ranged out, so that A B will be a 
tangent line to it. Let B C be this tangent line produced. 

In the first place, let B, the commencement of the curve, 
coincide with a peg at a chain end in the general marking 
out of the line of railway. Adjust the theodolite at B. Eef^^r 
now to the table applicable to the case in hand (the 
number of the table applicable to any particular case — for 
English measurements — may be always at once got from the 
Index at end of book), viz. Table XXV., and lay off by the 
theodolite, the tangential angle there given for the chord of 
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an arc of 100 links in length (viz. C B D = 1° 25' 57"). 
Sweep the chain one length forward from B to D (using, 
of course, an imperial chain), and adjust the end at D till it 




is intersected by the visual axis of the theodolite. The point 
D will be the first required point of the curve. Lay off now, 
by the theodolite, from B C, the tangent line produced, the 
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tangential angle given in Table XXV. for an arc of 200 
links (0 B E = 2° 61' 63") : measure another chain length 
forward, from D to E, and adjust E till it is intersected by 
the visual axis of the theodolite. The point E will be the 
second required point of the curve. Lay off again by means 
of the theodolite, the tangential angle given in the table for 
an arc of 800 links (C B F = 4° IT 60") : measure forward 
as before from E to F, and determine the point F by again 
intersecting the visual axis of the theodolite. Lay off the 
angle for the next point (C B G = 6° 43' 46") : measure for- 
ward, and fix it as formerly ; and so on — say, as far as K, a 
distance of 6 chains from B, as measured round the curve. 

It may be here remarked that the angles are extended in 
the tables further than it is possible to measure them in 
practice ; but by laying them off as accurately as can be 
done by a theodolite, they will be correct for all practical 
purposes. It may likewise be observed — as, in dealing with 
tangential angles, it is useful to remember — ^that it is one 
of their properties to increase or diminish in regular ratio 
in direct proportion to the sizes of the arcs (Euclid, 
Book VI., Prop. XXXTTT., Cor. 1). Thus, in any curve, 
the tangential angle formed by the chord of an arc 200 links 
long is exactly double that formed by the chord of an arc 
100 links long ; the tangential angle formed by the chord of 
an arc 300 links long is treble that formed by the chord of 
an arc 100 links long ; and so on : the chord of an arc 360 
links long gives a tangential angle 3^ times that given by 
the chord of an arc 100 links long ; the chord of a 60-link 
arc, an angle one-half that of a 100-link arc ; the chord of a 
1-link arc, an angle one-hundredth part that of a 100-link 
arc ; and in like manner the same ratio is applicable to the 
tangential angles of area of any length. 

Eeferring again to Fig. 1 : having set out the curve as 
far as E, it may be impossible, from the nature of the 
ground or some other cause, to see from J3 to the next 
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point, L. In that case remove the theodolite from B, and 
adjust it at E. The chord B K may be measured as a check 
on the work done, the length of which (viz., 697 '7 links) 
can be got by reference to Table XXV. (600-link arc, last 
distance there given). The setting out can now be pro- 
ceeded with from K, as formerly from B, by again sweeping 
the chain successively forward, and adjusting the required 
points, by angles laid off from the production of the chord 
B E. These angles are also ready to hand, being equal to 
those next succeeding in the table, viz., to the tangential 
angles for arcs 700, 800, &c., long. 

This is the case, because — In any circle the angle which 
the production of the chord of any arc forms with the chord 
of a contiguous and succeeding arc is equal to the tangential 
angle for an arc made up of the sum of the two arcs. To 
prove this, let B F K L M (Fig. 1) be any circle, of which 
B K is the chord of any arc B F E, and E L the chord of 
any contiguous and succeeding arc EL; EX being the 
production of the chord B E ; then the angle X E L will 
be equal to the angle C B L. Because, the angle X E L is 
equal to the two angles E L B and E B L (Euclid, Book 
I., Prop. XXXn.) ; and the angle E L B is equal to the 
angle C B E (Euclid, Book ni.. Prop. XXXH.), therefore 
the angle X E L is equal to the angles C B E and E B L ; 
that is, to the angle C B L (q.e.d.). 

The following rule is, therefore, got for finding from the 
tables the angle which, in any curve, the production of the 
chord of one arc forms with the chord of the succeeding 
arc, viz., add the length of the tuo arcs togethei\ and take 
from the table the tangential angle for an arc of their united 
lengths. This gives the angle sought. 

Now, in the example (Fig. 1) just being treated of, the 
arc B F E being 600 links long, and that E L being 100 
links long, and the sum of these arcs (B F E L) being thus 
700 links long ; the angle X E L is equal to the tangential 
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angle for an arc 700 links long, as formerly surmised ; and 
on reference to Table XXV., ^opposite 700-link arc, the 
required angle (10° 1' 86") is at once found. 

Returning now to the setting- out of the curve (Fig. 1) : 
having adjusted the theodolite at E, and laid off by means 
of it the angle X K L (10° 1' 36"), sweep the chain one 
length forward, from K to L, determining the position of the 
point L by intersecting the visual axis of the theodolite. 
Lay off by the theodolite the angle for the next point M, 
being that in the table for an 800-link arc (11° 27' 33 ') : 
measure forward, and fix its position as before ; and so on. 
Having continued the setting-out from E, as far as P, let it 
be required at that point to terminate the curve, and lay off 
a tangent straight line P Q. This is done as follows : — 
Remove the theodolite from E, and adjust it at P. Take 
from the table the tangential angle formed by the chord of 
an arc of the length of E P, in this case 6 chains (7° 9' 43") ; 
lay off this angle from P E, and it gives P R, the required 
tangent produced ; reverse the theodolite, and lay off P Q, 
which is the line required. 

Second, let B (Fig. 2), the commencement of the curve, 
not coincide with a peg at chain end ; but be, say 45 links 
from last one. In this case the first required point of the 
curve is 56 links forward. Measure 56 links forward from 
B to D. Adjust the theodolite at B. Let B C be the 
tangent produced. The angle C B D, to be laid off by the 
theodolite to determine the position of point D, is found 
from Table XXV., in the following manner : — The arc B D 
is 65 links long. Take from the table the tangential angle 

for 50 links 0° 42' 58-3'' 

And the angle for 1 Hnk (0° 0' 51-67"), mul- 
tiply by 6, to give the angle for 6 Hnks . 0° 4' 17-85" 

Add these together, and the result is the 

tangential angle for an arc of 55 links . 0° 47' 16*1 5" 
Lay off then by the theodolite, the angle C B D = 
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0° 47' 1615" ; sweep the chain 55 links forward, curving it 
round till its forward end,^D, is intercepted by the visual 
axis of the theodolite. This gives the first required point, D, 
of the curve. 

To proceed with the setting-out : measure a chain length, 




from D to E. Retaining the theodolite at B, set it to zero, 
on line B D, as if that were the tangent produced. Lay off, 
from B D, the angle D B E, equal to the tangential angle 
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for an arc of 100 links, Table XXV. (1° 25' 67"), to deter- 
mine the position of the point E. The angle in the table 
for an arc of 2 chains (2° 61' 63"), laid off from B D, wiU 
determine the point F ; and so on. 

When it is found necessary to remove the theodolite 
forward the curve, say to G ; by adopting the production of 
a back-chord of an arc of whole chains in length, in this case, 
say D G, 3 chains, from which to lay off angles to determine 
the succeeding points, the angles required are got direct from 
the table, by rule given on page 6. Thus that (P G H) to 
determine the point H is the tangential angle given in the 
table for a 4- chain arc (6° 43' 46") ; and so on. 

Let the setting out of the curve be continued from G, say 
for 4 chains forward, to M, and let it be required to terminate 
the curve at the point N, 61 links further on. The angle to 
be laid off at G, from D G produced, to determine the point 
N, is thus found from the table. To the angle which has 
been used to find M (Table XXV., 700- 

link arc) 10° 1' 36" 

Add the angle for 61 links, which is got as 

follows:— For 60 links . 0° 42' 68'3" 
For 10 links . 0° 8' 86-7" 
For 1 link . 0° 0' 61-57" 



0° 52' 26-57" 



which gives the required angle, P G N = 10° 64' 1-57". 
Lay off this angle by the theodolite ; then measure 61 links 
from M to N, and determine the position of N, by inter- 
cepting the visual axis of the theodolite. Having thus found 
the point N, it is now required to lay off the tangent straight 
line N 0. To do this, adjust the theodolite at N. Lay off, 
by means of it, the angle which the chord G N forms with 
the tangent produced, N C — that is, the angle G N C, being 
the tangential angle for the arc G N, which is 461 links 
long. This angle is found by adding to the tangential 
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angle for an arc of 61 links, already found . 0° 52' 25*57" 
that given in the table for an arc of 400 

links 5° 43' 46" 



which gives the angle G N C = . . .6° 36' 11-57" 
which being laid off by the theodolite, reverse the instru- 
ment and set out N 0, the tangent straight line required. 

When admissible on the ground it is well to produce the 
straight lines, A B and N (Fig. 2), till they intersect, as 
at C, and measure the angle of intersection B C N ; then, from 
this angle and the radius of the curve as data, to calculate 
the lengths C B and C N, measure them on the ground, 
and thus accurately fix the commencement and termination 
of the curve. This entails the necessity of the operator 
being provided with a set of trigonometrical tables. It is, 
however, especially expedient to do it, where practicable, 
in cases where two long, straight pieces of line require to 
be joined by a curve, as it admits of the two straight pieces 
being set out in their perfectly true direction previous to the 
curve being ranged. 

The rule for calculating the lengths of B C and C N 
(Fig. 2), after the angle B C N is known, is as follows : — 
B C and C N are each = Badius of curve x cotangent 
of one-half of the angle B N to radius unity. 

Method No. 2. 

By means of Angles ^ Chord-lines , and Offsets. — This 
method is to range out chords of the curve where good 
lines for measuring can be got on the ground ; measure 
along such, and determine the position of the pegs by means 
of right-angled offsets from the chord-lines. The angles to 
be laid off by the theodolite, to fix the direction of the 
required chords, the distances on such chords from which 
offsets are to be raised, and the lengths of the off-sets re- 
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quired, are given in the appended tables (Division I.), for 
all curves supposed to be required on railways. 

As an example of this method, let A B (Fig. 8) be a 
straight piece of line, and let it be required to begin a curve 
with a radius of 26 imperial chains (1,650 feet) at point B, 
and range it out by pegs placed 100 feet apart. Let B C 
be the tangent line A B produced. 

First, let B, the commencement of the curve, coincide 




with a peg at a chain-end. Place the theodolite at B. Con- 
sider what length of arc it will suit best to measure the 
chord of — say an arc of 1,000 feet. Refer to the table appli- 
cable to this case (viz. Table LXVII.), and lay off, by means 
of the theodolite, at B, from B C, the tangential angle there 
given for the chord of a 1,000-feet arc (17° 21' 44") ; and 
range out the line B X so obtained. Measure along it, 
and lay off, by measurements in feet, from the distances given 
in the table, the offsets there named. That is, at 96*29 a 
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right-angled offset of 26*93 gives the peg point D, exactly 
100 feet from B, as measured round the curve ; at 194, an 
offset of 47*98 gives the peg point E, exactly 200 feet from 
B, by measurement round the curve, and so on; at 292*9, an 
offset of 63*07 gives the peg point F ; at 392*4, 72-16 gives 
G; at 492-4, 76*18 gives H ; at 692-3, 72-16 gives K; at 
691-9, 63-07 gives L; at 790*7, 47*98 gives M; at 888*6, 
26*93 gives N ; and 984-8 is the peg point 0, exactly 1,000 
feet from B, by measurement round the curve. 

To continue the setting out of the curve from forwards : 
remove the theodolite from B, and adjust it at 0. Consider 
for what length of arc the next chord should be laid off — say 
for a 600-feet arc. Take from the table (LXVII.) the angle 
which this second chord (0 U) makes with the first (B 0) 
produced, by the rule given in Method No. 1, viz., add the 
length of the two arcs together, and take from the table tJie 
tangential angle for an arc oj their united lengths ; that is, in 
the case in hand, add 1,000 and 600, which gives 1,600 feet, 
the angle for which is 27° 46' 47". The angle X U (Fig. 3) 
is thus found to be 27° 46' 47". Lay off this angle by the 
theodolite, and range out the line U. Measure along it, 
laying off from the distances given in the table opposite 
arc 600, the offsets there stated : that is, from 98-84 an 
offset of 16-09 gives the peg-point P; from 198-4, 24-17 
gives Q; from 298*3, 27*20 gives R ; from 398*3, 24-17 gives 
S; from 497*9, 16-09 gives T ; and 696-7 is the peg-point U, 
600 feet from 0, as measured round the curve. 

Let it now be required to terminate the curve at U, and 
continue the setting out in a straight line U Y. To do 
this, adjust the theodolite at U. Take from the table the 
tangential angle for an arc of the length of U, in this case 
600 feet (10° 25' 3"); lay off this angle, by means of the 
theodolite, from line U 0, and it will give V U produced ; 
reverse the instrument, and set out U Y, the tangent straight 
line required. 
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Second, let the commencement of the curve to be set out 
not coincide with a peg at a chain-end. In this case set out 
the odds, and adjust the first few pegs of the curve, by 
Method No. 1. Place the theodolite at one of the pegs thus 
found, and from the point, so adopted as a theodolite station, 
range out an offset-chord, and proceed with the setting out 
by Method No. 2 ; care being taken to take from the tables 
the proper angle for such chord with back chord produced, 
in manner explained while treating of Method No. 1. 

Should it be required to terminate the curve at a point 
not coincident with a peg at a chain-end, it can be done, and 
the succeeding tangent laid off, by means of Method No. 1. 

The greater part of a curve, commencing and terminating 
at points not coincident with chain-ends, may thus some- 
times advantageously be ranged out, from one or more 
chords, by Method No. 2, while the two extremities are set 
out by Method No. 1. 

Method No. 2 possesses two advantages : first, it requires 
the laying off of only a few angles ; and second, the lines to 
be measured, and on which the accurate continuation of the 
work^ depends, afe of considerable length; thus avoiding the 
liability to error adherent to other systems, where the work 
is prosecuted by means of a multitude of short lines measured 
in varying directions. 

Method No. 3. 

By means of Angles , Tangent-lines, and Offsets, — This 
method is to set out the curve by means of offsets from 
tangent-lines laid out round it. The angles to be laid off by 
the theodolite, to determine the direction of the successive 
tangents, the points on the tangents from which offsets are 
to be raised, and the lengths of such offsets, are given in the 
appended tables (Division II.) for curves in common use. 

As an example to illustrate this method, let A B (Fig. 4) be 
a 'straight piece of line, and let it be required to commence a 
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curve with a radius of 80 chains (8,000 links) at point B, 
and stake it out by pegs placed an imperial chain apart. 
First, let the curve begin and end at a peg at a chain- end, 




and be an even number of chains in length — say 16. Unless 
when the curve is very short, it will be requisite to take it in 
sections, those being selected which best suit the circum- 
stances of each case — that is, so that the tangents used may 
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be good lines for measoreiuent, and the offsets necessitated 
may not be too long for laying off accurately. In the case 
in hand let it be assumed that the sections most suitable are 
found to be two — first a 6 and then a 10- chain arc. 

Produce A B, and measure along it, using an imperial 
chain. Befer to the table applicable to the case, viz. 
Table LXXXVI. (600-link arc), for the distances and offsets 
required. Therefrom it is found that at 99 98 links along 
B V, an offset of 1*67 links gives the point C, one chain from 
B, by measurement round the curve ; at 199*8, an offset of 
6*66 gives the point D, two chains from B, as measured 
round the curve ; at 299*5, 14*98 gives the point E, three 
chains from B, as measured round the curve ; and at 801, as 
given in the table, the point Y, the line is to be terminated, 
and a station there formed at which to adjust the theodolite. 
The length from V, the point of " intersection of tangents," 
to peg at point E, the *^ centre-point of arc " in hand, is, as given 
in the table, by figures in dark type, 15*06 links, and should 
be used as a check-measurement. (The distances from the 
points of ** intersection of tangents** to the "centre-points 
of arcs ** are put^in dark type in the tables, to distinguish 
them from ordinary offsets ; they being the only offsets in 
the tables which are not to be measured at right angles to 
some other line.) From the station at V, lay off by the 
theodolite, from V X, B V produced, the angle X V W — ^that 
is, the angle which the next tangent required forms with the 
production of the last, and which angles are given in the 
tables (Division 11.), in the column marked ** Angle at 
Intersection of Tangents.** Thus, on referring to the 
table (LXXXVI.), 600-link arc, the size of the angle X V W 
(11° 27' 88") is found ; and on its having been laid off, range 
out the line V H W in the direction determined by such 
angle ; and measure along this line, raising offsets as stated 
in the table (600-link arc), viz. at 1*50 links, an ofiset of 
14*98 gives the peg-point E, already found; at 101*1, 6*66 
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gives the peg-point F; at 201, 1-67 gives G; and 301 
touches the cnrve in peg-point H; which is exactly six 
chains from B, hy measurement round the curve. 

Commence measurements anew at peg H, but still 
measure along V H W, to continue the setting out of the 
curve. Refer again to Table LXXXVI. (10-chain arc), where 
the distances and offsets required are found to be as follows : 
at 99-98, an offset of 1-67 gives peg-point K ; at 199-8, 6-66 
gives L ; at 299*5, 14*98 gives M ; at 398-8, 26*62 gives N ; 
at 497-7, 41*66 gives 0; and 604*7, at W, is the point of 
intersection of the tangents. Check the length from W to O, 
42-16. Adjust the theodolite at W. Lay off, by means of it, 
the angle Y W T (19° 5' 65"), as given in the table. Range 
out the line W T U. Measure along it, raising offsets as 
given in the table, viz. at 6*99, an offset of 41*56 gives the 
peg-point 0, already found; at 105*9, 26*62 gives P; at 
205*2, 14*98 gives Q; at 304*8, 6*66 gives R; at 404*7, 
1*67 gives S ; and 504*7 touches the curve in the peg-point 
T ; which is exactly 10 chains from H, and 16 from B, by 
measurement round the curve. The required length of curve 
has now been set out. The tangent straight line from T is 
got by producing W T, as shown in T U. 

Second, let it be required to commence and terminate the 
curve at points not coincident with pegs at chain-ends. In 
this case set out the odds, and a few chain lengths of the 
curve, by means of Method No. 1. Use one of the pegs thus 
found as a theodolite station, from which range out a 
tangent line, and proceed as before. The curve may like- 
wise bo terminated by means of Method No. 1. 

Method No. 3 possesses similar advantages to Method 
No. 2, and is often applicable where No. 2 is not. 

It will be observed, from the manner in which the appended 
tables are compiled, that great facility is afforded by them, 
whilst proceeding with the ranging of a curve, to change from 
using any one of the foregoing methods to any other of them, 
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as ofi;en as from time to time should be found desirable. This 
the author considers to be a very important point, as, not 
unfrequently, the method that suits well for ranging the first 
part of a curve does not suit well for some other portion of 
it, and so makes a change desirable, or even perhaps abso- 
lutely necessary. The manner of thus changing from one 
method to another (simply depending on the relation of the 
two methods to a common tangent) will be found in each 
case quite obvious, and will naturally suggest itself in 
practice. 

In all cases of raising offsets, care should be taken that 
they are laid off at right angles to the hne being measured 
along. A check is always afforded as to this, by testing 
whether the distance between the successive pegs placed 
measures exactly the length it ought to do. 

Method No. 4. 

By means of Lengths and Offsets only. — This method is to 
measure forward in the line of the two pegs last fixed a 
certain distance, and set off a certain offset, to determine the 
position of the next peg. The distances and offsets required 
for setting out by this means all curves supposed to be 
required on railways, are given in the tables (Division I.) 
opposite ** Method No. 4." 

This method is not recommended to be regularly used in 
setting out railway curves, owing to the difficulty of passing 
any obstruction on the ground, whilst using it ; as also, that 
the result obtained by means of it is not sufficiently certain 
to be altogether depended on; for, although theoretically 
quite accurate, in practice it is not so, owing to the great 
number and shortness of the lines used, and the fact that the 
minute errors incident to the system, and unavoidably made 
along the route, accumulate as the setting out proceeds, and 
eventually throw the line considerably off the proper curve. 
The method, however, is very useful for checking purposes ; 
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for filling in any small portion of a curve ; or for adopting in 
minor cases, in the absence of a theodolite ; and the following 
is an illustration of it. 

Let A B (Fig. 5) be a straight piece of line, and let it be 
required to commence a curve at point B, with a radius of 
15 imperial chains (1,600 links), and range it out by pegs 
placed an imperial chain apart. 

Let B be a peg-point at a chain-end. Produce A B 
towards L. Refer to the table applicable to this case, viz. 
Table XX., and take therefrom the first distance and offset 




given under "Method No. 4,'* viz. 99*94 and 3-3B. Measure 
B L = 99*94 links, and from L raise the right-angled 
offset L C = 3'33 links, and the point 0, thus found, will be 
the first required point of the curve, and be exactly one 
chain length from B, as measured round the curve. Next 
produce B C towards M ; take from the table the second 
distance and offset given (99*76 and 6*66), and use them as 
follows, viz. making C M = 99*76 links, and the right-angled 
offset M D = 6*66 links ; and the point D, thus determined, 
will be the next required point of the curve, and be exactly 
two chain lengths from B, as measured round the curve. 
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Produce now C D to N ; make DN equal to 99*76 ; raise the 
oflfset N E equal to 6*66, and the point E, thus found, is the 
next peg-point. In like manner set out the remaining peg- 
points of the curves F, G, and H, using always the second 
length and oflfset of the table, viz. 99*76 and 6*66 links. 

Let it now be required to terminate the curve at point H. 
The direction of the succeeding tangent straight line may be 
thus found. Produce G H to R ; make H R equal to 99*94 
links, raise the offset R K equal to 8*33 links, and the 
point E, thus determined, is in the tangent straight line, 
which may then be produced as required. The curve is thus 
terminated by using the same length and oflfset with which 
it was commenced. 



Method for Determining Intermediate Points. 

If, after having ranged out a curve by determining points in 
it which are at regular distances of 50 or 100 units apai-t, it 
should be desired also to mark it out at closer intervals, the 
same may be done by stretching the chain used straight 
between the points already determined, and then laying oflf 
from it right-angled oflfsets as given in the tables (Division I.), 
opposite the " intermediate points " there noted. 

For example, let ABC (Fig. 6) be part of a curve of a 
radius of two imperial chains (132 feet), the points A, B, and 
C of which, 100 feet apart, have been already determined ; 
and let it be required to mark oflf additional points in the 
curve between B and C. To do this, stretch the chain 
straight between B and C ; then refer to the table applicable 
to this case, viz. Table LIV. ; and there, opposite ** inter- 
mediate points," will be found the oflfsets required, viz. at 
25 feet forward the curve ; the oflfset D E to the curve, 
taken at right angles to B C, is 7*00 feet ; at 60 feet forward, 
the oflfset F G is 9*36 feet ; and at 75 feet forward, the oflfset 
H K is found to be 7*00 feet ; which, when laid oflf, dete" 
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mine these intermediate points. In stretching the chain 
between B and C, the chord B C being less than a full 





FIG 6, 



chain long, the difference should be equally distributed over 
both ends, so that the point F, from which to raise the offset 
to G, may fall exactly at centre of chain. The points D and 
H, from which to raise the offsets to E and K respectively, 
will always then be very nearly 25 units from F ; but these 
distances may, if desired, be had exactly from the tables, by 
taking therefrom the half of the chord of a 50- arc, to which 
they are equal, and which in the above example determines 
them (F D and F H) to be each equal to 24*85 feet. 

In those tables for certain sharp curves, where the points 
at first determined are only 50 units apart, intermediate 
points are given at intervals of 10 units apart round the 
curve, instead of 25, as in the foregoing example. In these 
cases the half-chain is to be stretched as the chain was 
before ; and then the points on it from which the offsets are 
to be raised may be taken at the exact tens ; the theoreti- 
cally true points not varying an appreciable extent from 
these, for any curve in the tables. 
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Other Methods op Ranging Curves. 

On account of the practical nature of the appended tables, 
and the number and variety of the measurements therein 
given relative to the different properties and relations of 
curves, these tables will be found to contain data applicable 
for ranging curves by other methods than those just treated 
of, and which in exceptional circumstances it may be found 
necessary occasionally to adopt. Thus, for example, the 
angles given in Division I. of the tables are applicable to 
that system of ranging curves, from angles alone, by means 
of two theodolites placed at extremities of curve, or section 
of curve, to be set out, through determining the required 
points of the curve by the intersection of the visual-axis lines 
of the two theodolites, set in concert to the necessary angles. 
Again, in the absence of a theodolite, curves could be ranged 
out, with considerable expedition and accuracy, by means 
alone of the measurements in the tables ; for instance, the 
first few chains of a curve could be set out by offsets from 
the tangent line produced ; the points so found could be 
used for laying off, by offsets from them, the commencement 
of a chord-line, which, when produced, could be used in 
determining certain succeeding points of the curve ; from 
which, again, the commencement of another chord-line or 
tangent-line could be ranged, to be produced forward as 
before for the purpose of setting out therefrom a succeeding 
section of the curve ; and so on. 

The author, however, considers that the instances oc- 
curring in practice in which none of the methods more 
particularly treated of in the foregoing pages are appli- 
cable, are very rare ; so much so, that he ventures to think 
that these methods, of themselves, may safely be reckoned 
as a complete practical system of ranging railway curves, 
and therefore he thinks it unnecessary, for the accomplish- 
ment of his proposed object, to go further beyond them. 
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Tests op Accuracy. 

While setting out a railway curve, it is of great advantage 
to have at command a large number and variety of measure- 
ments applicable to it ; so that on ranging it by one method, 
measurements, independent of those used for determining 
the points, may be applied to test the accuracy of the result. 
The numbers of such test-measurements which can be taken 
from the appended tables and applied, are very many ; and 
some should always be used from time to time/ more espe- 
cially while passing over difficult ground. It is, however, 
altogether unnecessary to particularise the test-measure- 
ments referred to ; nor does the author think they need be 
more than thus alluded to here, as in practice those best 
suited to each particular case will readily suggest themselves 
to the engineer, in dealing with each case. 
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TABLES. 



DIVISION I.— (CHORDS.) 



For setting out, by Methods Nos. 1, 2, or 4, curves with 
useful radii varying 

from 200 to 40,000 (which, when the unit of measurement 
is an imperial link, is for ranging in imperial links curves 
with radii from two imperial chains to five miles) .... 
Tables I. to LIU. inclusive ; and 

from 132 to 10,560 (which, when the unit of measurement 
is a foot, is for ranging in feet curves with radii from 132 
to 10,560 feet, that is, from two imperial chains to two 
miles) ..••.. Tables LIV. to LXXXI. inclusive. 
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Table I. 



RADIUS 200. 



(Chords.) 



» 6 


TANGENTIAL 
ANGLE. 


LENGTHS BOUND ABC8, WITH RIGHT-ANGLED OFFSETS (o) 
THERETO FROM DISTANCES (d) ON CHORDS. 


D 


D 


D 



60 


100 


150 


200 


250 


300 


350 


400 


100 
200 
300 
400 


14° 19' 26" 

28° 38' 62" 
42° 58' 18" 
67° IT 44" 


49-48 
6-22 


98-96 
0-00 














46-40 
18-27 


95-88 
24-49 


145-4 
18-27 


191-8 
0-00 


40-44 
29-18 


86-84 
47-45 


136-3 
63-67 


185-8 
47-45 


232-2 
29-18 


272-6 
0-00 














500 


71° 37' 11" 




















600 


85° 56' 37" 




















50 


7° 9' 43-1" 




1 1 ' 
49-87 length of chord. 










10 


1° 25' 66-6" 




10-00 ditto. 










1 


0° 8' 36-66" 




D 



100 ditto. 

1 ■ 1 










1 
To intermediate ) 
points. ) 


10 
1-00 


20 
1-60 


30 
1-50 


40 
1-00 


Met! 


lodNo. 4 . . 


Ist. 

49-48 

6-22 


2nd. 

48-32 

12-34 
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Table II. 



EADITJS 250. 



(Chords.) 



• 

LENGTH OF 
ARC. 


TANOBNTLIlL 
ANGLE. 


LENGTHS BOUND ABCS, WITH BIGHT- ANGLED OFFSETS (o) 
THEBBTO FBOH DISTANCES (d) ON CH0BD8. 


F— 

D 


D 


D 



50 


100 


150 


200 


250 


300 


350 


400 


100 
200 

300 
400 


11° 27' 33" 
22' 65' 6" 
34' 22' 38" 
45° 50' 11" 


49-67 
4-98 


99-33 
0-00 














47-69 
14-75 


97-36 
19-73 


147-0 
14-75 


194-7 
0-00 


43-81 
23-93 


91-50 
38-68 


141-2 
43-66 


190-8 
38-68 


238-5 
23-93 


282-3 
0-00 














500 


57° 17' 44" 




















600 


68° 45' 17" 




















50 


5° 43' 46-4" 




49-92 length of chord. 










10 


1° 8' 45-3" 




10-00 ditto. 










1 


0° 6' 52-53" 




D 



1-00 ditto. 

1 1 1 










To intermediate ) 
points. ) 

Method No. 4 . . 


10 
0-80 


20 
1-20 

2nd. 

48-93 

9-92 


30 
1-20 


40 
0-80 


1st. 

49-67 

4-98 
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Table IIT. 



RADIUS 300, 



(Chords.) 



O 



s 



100 



200 



300 



400 



500 



600 



50 



10 



TANGENTIAL 
ANGLE. 



9° 32' 57" 



19** 5' 55" 



28'' 38' 52" 



38" 11' 50" 



47° 44' 47" 
57° 17' 44" 
4° 46' 28-7" 
0° 57' 17*7" 
0° 5' 43-77" 



To intermediate ) 
points. / 

Method No. 4 . . 



LENGTHS ROUND ABCS, WITH RIGHT-ANGLED OFFSETS (o) 
THERETO FROM DISTANCES (d) ON CHORDS. 



D 
O 

D 
O 

D 
O 

D 
O 







D 
O 



50 



49-77 
4-16 



48-39 
12-36 



45-67 
20-21 



41-68 
27-51 



100 



99-54 
0-0 



98-16 
16-52 



94-06 
32-57 



87-35 
47*72 



150 



147-9 
12-36 



143-8 
36-73 



135-7 
60-08 



200 



196-3 
0-0 



193-6 
32-57 



185-5 
64-24 



49-94 length of chord. 
10-00 ditto. 



1-00 



ditto. 



10 
0-66 



1st. 

49-77 

4-16 



20 
1-00 



2nd. 

49-25 

8-28 



30 
1-00 



40 
0-66 



250 



242-0 
20-21 



235-3 
60-08 



300 



287-6 
0-0 



283-7 
47-72 



350 



329-3 
27-51 



400 



371-0 
00 
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Table IV. 



RADIUS 350. 



(Chords.) 



LENGTH OF 
ABO. 


TANGENTIAL 
ANGLE. 


LENGTHS BOUND ABC8, WITH BIGHT- ANGLED OFFSETS (o) 
THBBETO FBOM DISTANCES (d) ON CHOBDS. 


D 


D 


D 


D 



60 


100 


150 


200 


250 


300 


350 


400 


100 

200 
300 
400 
600 


8' 11' 6" 

16° 22' 13" 
24° 33' 19" 
32° 44' 25" 
40° 55' 32" 


49-83 
3-56 


99-66 
00 










• 




48-81 
10-62 


98-64 
14-18 


148-6 
10-62 


197-3 
0-0 


46-80 
17-46 


96-61 
28-08 


145-4 
31-64 


196-3 
28-08 


244-1 
17-46 


290-9 
00 


43-84 
23-96 


90-64 
41-41 


139-5 
62-03 


189-3 
56-69 


239-1 
52-03 


287-9 
41-41 


334-7 
23-96 


378-6 
0-0 


















600 


49° 6' 38" 


















- 


700 


57° 17' 44" 




















800 


65° 28' 61" 




















50 


4° 6' 33-2" 




1 1 ' 
49-96 length of chord. 










10 


0° 49' 6-6" 




1000 ditto. 










1 


0° 4' 64-66" 




D 



1-00 ditto. 

1 . 1 




• 






To intermediate ) 
pointa ) 


10 
0-67 


20 
0-86 


30 
0-86 


40 
0-67 


Metl 


lod No. 4 . . 


l8t. 

49-83 
3-56 


2nd. 

49-46 

7-11 
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Table V. 



RADIUS 400. 



(Chords.) 



LENGTH OP 
ARC. 


TANGENTIAL 
ANGLE. 


LENGTHS BOUND ABCS, WITH BIGHT-ANGLBD OFFSETS (o) 
THEBETO FBOH DISTANCES (d) ON CHOEDS. 




50 


100 


150 


200 


250 


300 


350 


400 


100 
200 

300 

400 

500 

600 

700 

800 

900 

1000 

50 

10 

1 


7° 9' 43" 

14° 19' 26" 

21° 29' 9" 

28*^ 38' 52" 

35° 48' 35" 
42° 58' 18" 
50° 8' 1" 
57° ir 44" 
64° 27' 27" 
71° 37' 11" 
3° 34' 51-5" 
0° 42' 58-3" 
0° 4' 17-83" 


D 


D 


D 


D 




D 



49-87 
3-12 


99-74 
0-0 














49-09 
9-31 


98-96 
12-43 


148-8 
9-31 


197-9 
0-0 


47-55 
15-36 


96-64 
24-67 


146-5 
27-79 


196-4 
24-67 


245-5 
15-36 


293 
0-0 


45-26 
21-17 


92-81 
36-53 


141-9 
45-84 


191-8; 241-6 
48-96 45-84 


290-7 
36-53 


338-3 
21-17 


383-5 
GO 


49-97 

10-00 

1-00 


lengt 


h of c 
ditto, 
ditto. 


lord. 




1 






1 
To intermediate ) 

points. ) 


10 
0-50 


20 
0-75 


30 
0-75 


40 
0-50 




IMet] 


lod No. 4. . 


Ist. 

49-87 

3-12 


2nd. 

49-58 

6-23 
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Table VI. 



RADIUS 450. 



(Chords.) 



fis. 

O 


TANOENTIAT. 
ANQLB. 


LBNOTHS BOUWD ABC8, WITH BIGHT- ANGLED OFFSETS (o) 
THE&ETO FBOM DISTANCES (d) ON CHOBDS. 




50 


100 


150 


200 


250 


300 


350 


400 


100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

50 

10 

1 

Toi 
po 


6° 21' 58" 

12° 43' 57" 

19° 5' 55" 

25° 27' 53" 

31° 49' 51" 
38° 11' 50'" 
44° 33' 48" 
50° 55' 46" 
57° 17' 44" 
63° 39' 43" 
3° 10' 59-2" 
0° 38' 11-8" 
0° 3' 49-18" 

ntermediate ) 
ints. ) 


D 


D 


D 


D 




D 



49-90 
2-77 


99-79 
0-0 














49-28 
8-29 


99-18 
U-06 


149-1 
8-29 


198-3 
0-0 


48-06 
13-70 


97-34 
21-99 


147-2 
24-76 


197-1 
21-99 


246-4 
13-70 


294-5 
0-0 


46-24 
18-95 


94-30 
32-65 


143-6 
40-94 


193-5 
43-71 


243-4 
40-94 


292-7 
32-65 


340-7 
18-95 


387 
0-0 


49-97 

1000 

1-00 


lengt 


hof cl 
ditto, 
ditto. 


lord. 


ft 




1 




10 
0-44 


20 
0-66 


30 
0-66 


40 
0-44 


Met] 


dod No. 4. . 


Ist. 

49-90 

2-77 


2nd. 

49-66 

5-54 







30 



TABLES FOE SETTING OUT RAILWAY CURVES, 



Table VIL 



RADIUS 500. 



(Chords.) 



o 



100 



200 



300 



400 



600 

600 

700 

800 

900 

1000 

60 

10 

1 



TAMOENTIAL 
▲NOLB. 



6° 43' 46" 



IV 27' 33" 



17** 11' 19" 



22'* 65' 6" 



28^ 38' 62" 
34° 22' 38" 
40° 6' 26" 
45° 60' 11" 
51° 33' 58" 
57° 17' 44" 
2° 61' 63-2" 
0° 34' 22-6" 
0° 3' 26-26" 



To intermediate ) 
points. ) 

Method No. 4. . 



LENGTHS BOUND ABGS, WITH BIOHT-ANOLED OFFSETS (o) 
THERETO FBOH DISTANCES (d) ON CHORDS. 



D 

O 

D 

O 

D 

O 

D 
O 







D 
O 



60 



49-92 
2-50 



49-42 

7-47 



48-42 
12-36 



46-95 
17-14 



100 


150 


99-83 
0-0 




99-33 
9-97 


149-3 
7-47 



200 



198-7 
0-0 



97-84' 147-8 197*7 
19-83 22-33 1983 



95-37 144-8 194-7 
29-60 36-97 39*47 



260 



247-1 
12-36 



479-4 length of chord. 
664-6 ditto. 

644-2 ditto. 

717-4 ditto. 



49-98 

10-00 

1-00 



ditto, 
ditto, 
ditto. 



10 
0-40 



1st. 

49-92 

2-60 



20 
0.60 



2nd. 

49-73 

4-99 



30 
0-60 



40 
0-40 



244-6 
36-97 



300 



296-6 
0-0 



294 
29-50 



360 



342-6 
17-14 



400 



389-4 
00 
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Table VIII. 



RADIUS 650. 



(Chords.) 



O 
pi 



100 
200 
300 
400 

i 

500 
600 
700 
800 



900 

1000 

50 

10 

1 



TANGEKTIAL 
AKOLB. 



5° 12' 31" 



10° 25' 3" 



15^ 37' 34" 



20° 50' 5" 



26° 2' 37" 



31° 15' 8" 



36° 27' 39" 



41° 40' 10" 



46° 52' 42" 
52° 5' 13" 
2° 36' 15-7" 
0° 31' 151" 
0° 3' 7-51" 



To intermediate ) 
points. ) 

Method No. 4. . 



LENOTHS BOUND ABCS, WITH RIOHT- ANGLED OFFSETS (o) 
THE&ETO F&OH DISTANCES (d) ON CHOEDS. 



D 
O 

D 
O 

D 
O 

D 
O 

D 
O 

D 




D 
O 







D 
O 



100 



99-86 
0-0 



99-45 
9-07 



98-22 
18-06 



96-17 
26-90 



93-33 
36-52 



89-72 
43-84 



200 



198-9 
0-0 



198-1 
18-06 



195-6 
36-97 



191-5 
53-58 



185-9 
70-74 



80-31 
59-36 



300 400 



296-3 
00 



295-1 391-2 
26-90 O'O 



291-4 389-6 
53-68. 36-52 



286-3' 384-8 



79-81 



170 
103-2 



70-74 



266-2 365 
130-li 139-2 



500 



483 
0-0 



481 
43-84 



465-1 
130-1 



49-98 length of chord. 
10-00 ditto. 
1-00 ditto. 



25 
1-70 


50 
2-27 


76 
1-70 


Ist. 
99-45 
907 


2nd. 

98-22 

18-06 





600 



570-7 
0-0 



561-3 
103-2 



700 



651 
59-35 



800 



731-3 
0-0 



32 



TABLES FOR SETTING OUT RAILWAY CURVES. 



Table IX. 



RADIUS 600. 



(Chords.) 



o 
o 

SB 
h3 



(4 



100 



200 



300 



400 



600 



600 



700 



800 



900 

1000 

50 

10 

1 



TANGENTIAL 
ANGLE. 



4"^ 46' 29" 



9° 32' 67" 



14" 19' 26" 



19° 6' 55" 



23^ 62' 24" 



28^ 38' 62" 



33° 26' 21" 



38° 11' 60" 



42° 58' 18" 
47° 44' 47" 
2° 23' 14-4" 
0° 28' 38-9" 
0° 2' 61-89" 



To intermediate ) 
points. ) 

^lothod No. 4. . 



LENGTHS BOUND ARCS, WITH RIGHT-ANGLED 0FF8BTS (o) 
THERETO FROM DISTANCES (d) ON CHORDS. 



D 
O 

D 
O 

D 
O 

D 
O 

D 
O 

D 
O 



D 
O 







D 
O 



100 



99-89 
0-0 



99-64 
8-31 



200 



199-1 
0-0 



98-50 198-4 



16-67 



16-57 



96-781 196-3 
24-71 33-02 



94-38 192-9 
32-68 49-25 



91-34 
40-43 



83-37 
55-02 



188-1 



300 



296-9 
0-0 



295-9 
24-71 



292-8 
49-25 



287-7 



65-14i 73-45 



174-71 271-5 
95-45 120-2 



400 



392-6 
0-0 



391-3 
32-68 



387-2 
66-14 



371 
128-5 



600 



486-7 
0-0 



484 
40-43 



470-6 
120-2 



600 



676-3 
0-0 



700 



567-4 
95-46 



49-99 length of chord. 
10-00 ditto. 

1-00 ditto. 



25 
1-56 



let. 

99-54 

8-31 



50 
2-08 



2nd. 

98-50 

16-57 



76 

1-56 



668-7 
56-02 



800 



742 
00 



TABLES FOR SETTING OUT RAILWAY CURVES. 
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Table X 



RADIUS 660. 



(Chords.) 



O 



55 
3 



100 
200 
300 
400 
500 
600 
700 
800 



900 

1000 

50 

10 

1 



TANGENTIAL 
ANGLB. 



49 24' 27" 
8» 48' 53" 
13° 13' 20" 
ir 37' 46" 
22° 2' 13" 
26** 26' 39" 
30° 51' 6" 
35° 15' 32" 



39° 39' 59" 
44° 4' 25" 
2° 12' 13-3" 
0° 26' 26-7" 
0° 2' 38-67" 



To intermediate ) 
points. I 

Method No. 4. . 



IiXNOTHS BOUND ARCS, WITH RIGHT-ANGLED OFFSETS (o) 
THEfiBTO FBOX DISTANCES (d) ON CHORDS. 



D 
O 

D 

O 

D 
O 

D 
O 

D 


D 
O 



D 








D 




100 



99-90 
0-0 



99-61 
7-68 



98-72 
15-31 



97-25 
22-85 



95-21 
30-26 



200 



199-2 
00 



198-6 
15-31 



300 



297-3 
00 



196-9 296-5 
30-53 22-85 



193-9' 293-8 
45-57i 45-57 



92-60 

37.48 



85-77 
51-23 



189-8' 289-5 
60-33 68-01 



400 



393-7 
00 



392-5 
30-26 



389-1 
60-33 



178-4 
88-71 



275-6 
111-6 



500 



487-8 
0-0 



486-3 
37-48 



375-2 
119-2 



49-99 length of chord. 
10-00 ditto. 

1-00 ditto. 



25 
1-44 


50 
1-92 


75 
1-44 


Ist. 

99-61 

7-68 


2nd. 

98-72 

15-31 





474-8 
111-6 



600 



578-9 
0-0 



572-1 

88-71 



700 



664-7 
51-23 



800 



750-4 
0-0 



34 



TABLES FOB SETTING OUT RAILWAY CURVES. 



Table XI. 



RADIUS 700. 



(Chobds.) 



LENGTH 07 
ABC. 


TANOENTIAL 
ANOLS. 


] 


LSMOTHfl B0T7in> ABCS, WITH RIGHT- AKOLSD OrFSBTS (o) 
THERETO FROM DISTANCES (d) ON CHORDS. 




100 


200 


300 


400 


500 


600 


700 


800 


100 
200 
300 

400 

« 

500 

600 

700 

800 

900 

1000 

50 

10 

1 

Toi 
poi 

Metl 


4° 5' 33" 

8° 11' 6" 

12° 16' 40" 

16° 22' 13" 

20° 27' 46" 

24° 33' 19" 

28° 38' 52" 

32° 44' 25" 

36° 49' 59" 
40° 65' 32" 
2° 2' 46-6" 
0° 24' 33-3" 
0° 2' 27-33" 

atermediate ) 
mts. f 

Lod No. 4. . 


D 


D 


D 


D 


D 


D 


D 




D 



99-91 
0-0 
















99-66 
713 


199-3 
0-0 


98-90 
14-22 


198-8 
14-22 


297-7 
0-0 


97-63 
21-25 


197-3 
28-38 


297 
21-25 


394-6 
0-0 


95-86 
28-16 


194-8 
42-38 


294-7 
42-38 


393-6 
28-16 


489-4 
0-0 


93-61 
34-93 


191-2 
56-18 


290-9 
63-31 


390-6 
56-18 


488-2 
34-93 


581-8 
0-0 
















87-68 
47-90 


181-3 
82-83 


278-9 
104-1 


378-6 
111-2 


478-2 
104-1 


575-9 
82-83 


669-5 
47-90 


767-2 
00 


49-99 

10-00 

1-00 


lengt" 


bofcl 

ditto. 

ditto. 


lord. 










25 
1-34 


50 
1-78 


75 
1-34 


Ist. 

99-66 

7-13 


2nd. 

98-90 

14.22 





TABLES FOB SEITIKG OUT RAILWAY COBVES. 



s 


^... 


""^^^^^^•^-r^^^T^fs^roS™'"' 




100 


200 


300 


400 


500 


600 


700 


800 


100 

200 

300 

400 

BOO 

600 

700 

800 

900 

1000 

fiO 

10 

1 

Toi 
pa 


3° 49' 11" 

r 38' 22" 

11° 27' 33" 

16° 16' 44" 

19" 6' 65" 

22" 66' 6" 

28° 44' 17" 

30° 33' 28" 

34= 22' 39" 
38° ir fiO" 
1° 64' 3S'fi" 
0° 22' 65'1" 
0° 2- 17'51" 

itomediats ) 


D 


D 


D 


D 


D 


D 


D 


10 

D 



99-93 
0-0 
















99-70 
6-66 


199-4 


13-2f 


199 
13-28 


298 
0-0 


97-93 
19-86 


197-8 
26-ai 


297-3 
19-86 


395-3 
0-0 


96-39 
26-33 


196-4 
39-81 


296-4 
39-61 


394-4 
26-33 


490-8 
0-0 


94-43 
32-70 


192-4 
62-55 


292-1 
69-21 


891-8 
62-56 


489-7 
32-70 


S84-I 
0-0 
















89-2^ 


183-J 
77-66 


281-6 
97-61 


381-3 
104-2 


481 
97-61 


S7B-9 
77-66 


673-4 
44-96 


782-6 
00 


49-99 
10-00 
1-00 


lengt 


hof c 
ditto, 
ditto. 












25 
V25 


fiO 
1-67 


76 
1-26 


MbU 


LodNo.4. . 


lat, 
99-70 
8-66 


2nd. 
99-04 
13-28 





36 



TABLES FOB SETTINO OUT RAILWAY CVV.YES, 



Ta 


BLB xnr. 




R 


AlUU 


s»u< 


J. 




(Chobbs.) 


LENGTH OF 
ARC. 


TANGENTIAL 
ANGLE. 


LSXOTHR ROUND ARCS, WITH RIOHT-ANOLSD OFFSKT8 (o) 
THERETO FROM DISTANCES (d) ON CHOBDB. 




100 


200 


300 


400 


600 


600 


700 


800 


100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

50 

10 

1 

Toi 
poi 

Metl 


3° 34' 52" 

7° 9' 43" 

10° 44' 35" 

14° 19' 26" 

17" 54' 18" 

21° 29' 9" 

25° 4' 1" 

28° 38' 52" 

32° 13' 44" 
35° 48' 35" 
1° 47' 25-8" 
0° 21' 29-2" 
0° 2' 8-92" 

citennediate ) 
mts. ) 

Lod No. 4. . 


D 


D 


D 



D 


D 


D 


D 




D 



99-93 
0-0 
















99-74 
6-24 


199-5 
0-0 


99-15 
12-46 


199-1 
12-46 


298-2 
0-0 


98-18 
18-63 


197-9 
24-87 


297-7 
18-63 


395*8 
0-0 


96-83 
24-72 


196 
37-18 


296*9 
37-18 


396-1 
24-72 


491-9 
0-0 


95-09 
30-72 


193-3 
49-35 


293 
55-59 


392-8 
49-35 


490*9 
30-72 


686 
0*0 
















90-52 
42-34 


185*6 
73-06 


283-8 
91-69 


383-5 
97-93 


483-3 
91-69 


681*6 
73-06 


676-6 
42-34 


7671 
0-0 


49-99 

10-00 

1-00 


lengt" 


bofcl 
ditto, 
ditto. 


lord. 






• 




25 
1-17 


50 
1-56 


75 
1-17 


l8t. 

99-74 
6-24 


2nd. 

99-15 

12-46 








TABLES FOB SBITinQ OUT RAILWAY CURVES. 





^-•^ 


"""^.rsts;si,''r::r---"^'"' 1 




100 


200 


300 


400 


600 


600 


700 


800 


100 
200 
300 
100 
600 

700 

300 

900 

1000 

60 

10 

To 


Sf 10' 59" 
,6" 21' 68" 

9° 32' 68" 

IT 43- 67" 

16° 54- Sfl" 

19° 6' 65" 

22' 16' 54" 

25° 27' 63" 

28° 38' 62" 
31° 49' 51" 
r 36' 29-6' 
0° 19' 5-9" 
0° 1' 64-59" 

itpnnediata 1 
mte. } 


D 


D 


D 


D 


D 


D 



D 




D 




9BB3 
O'O 
















9S-80 
6'65 


199'6 
0-0 


99-33 
ll'OB 


199-3 
11-08 


298-6 


98'66 
16-56 


198-4 
22-13 


208-2 
16-68 


396-7 
0-0 


97-49 
22-03 


196-8 
33-11 


296-B 
33-11 


22-03 


493 -G 
0-0 


9612 
27-41 


194-7 


294-6 
49-54 


394'3 
43-99 


492-8 
27-41 


689 
0-0 
















92'49 
37'BO 


188-6 
Q6'31 


287-2 
81-80 


387 
87-14 


486-8 
81-89 


686-3 
66-31 


681-6 
37-90 


773-9 
O'O 


49-B9 
1000 
100 


Imgt 


hofc 
ditto, 
ditto. 












25 
101 


60 
1-39 


75 
1-01 


MeU 


liodNo.4. . 


iBt. 

99-80 
fi'55 


2nd. 
90-33 
11 -OS 





TABLES FOR SETtTSO OUT BAILWAY 



jsl 


"SIS" 


""-«" »~ .TrrT»r."."=™ '"' ~™ 




lOO 


WO 


SOU 


400 


*» 


*M 


™| a» 


wo 


IMW 


aoo 
aw 

400 

aoo 

TOO 

aoo 

BOO 


B'Sy W 
11' «' Sff' 

ir-iriff' 
«p a' la' 

SIS 

IS' 60' 11" 
«P«' 4" 

61° 33' es- 
se 2B^ er 

o°i7'n'S' 

0= 1' 43-13~ 


13 


B 

o 

ri 

o 
B 

8 





WM 




















"^^ 


?,' 


W4T 


S^ 


SSS'S 


fj:^ 


"« 


S98-B 


897-3 


10'8( 


ss 


Sfl-ft 


sasa 
ifl-ea 


0-0 


n^^ 


™« 


S?6? 


a^'eS 


t^i 




ffl'N 


!"<! 


»'S8 


6S-3E 


40a-A 
49-41 


S9011 


enfi-B 


^^ 


BSDl 


^S. 


asB-i 


TbI 


S 


ffi 


0-0 


62-00 
3803 


K 


^'^ 


a 


4SS 


S 


SS 


?a 


mo 


BO'OO 
43-48 


ii" 


280'8 


uf:* 


lis-f 


117-4 


fm 


n" 


wie 


'" 


iflas^i 


i™«t 


bofch 

iitto! 
dtto. 
Ltto. 

Ltto! 
ditto. 


Old. 














'jsr"-| 


.-« 


™ «« 


„. 


»..»..... 


Ist. 
4-M 


?l| 



TABLES FOR SEmNQ OUT BAILWAT CURVES. 





Tablb SVI. 




RADIUS 1 


00. 






(Cbo 


m.) 




i„;-=- 


LBBOnia HOnSD iCCB, WITH aiOHI-JBOLB 


DOl-f»ETa|olTHBa8T0 




loo 


«» 


aot) 


■100 


SfH) 


m 


TOO 


800 


900 


ICKIO 


3D0 

600 

§00 

900 

Tom 

Buil 
Me 


raff Iff' 

TtSfAr 

10" w a' 

UP V IB" 
US' 87- M" 

IMS' rff' 
0"ra3-7fi' 

t.— 1 


o 

s 

o 

8 

s 

D 
O 

D 

O 

D 
O 


99-« 




















9fl-8B 


^^°o' 


w 


T^ 


??' 


!S 


18-18 


396-B 
IB-SB 


307-8 


B 


197( 


P-u 


iW 


49B-7 


aa-si 


aa-ii 


«^» 


39G-I 


-tBS'S 


609-0 
















M-os 
31'in 


m'^t^ 


391-* 

S7-38 


?!;,? 


??^a8 


^;j 


ai'27 


'Si' 




















SI 


7Kii 


K 


i^:l 


11^7 


f^f 


gs 


','S 


K 


T." 


SO'OO leuglhDfch 
1000 ditto. 
















0^ 1 wi 1 o'as 



TABLES FOa SETTING OCT OAILWAT CDBVES, 



1^3 


'"jr" 


'"™ -"• '.s =rr«rs=" '« "■■" 




100 


aoo 


300 


400 


«oa 


«0D 


700 


800 


MO 


1000 


400 
800 

900 


B» 31-67" 

I'll'ST'S" 
0°1'26W 


s 

D 
O 

S 

s 
g 

D 

n 



s 

s 


66-67 
0-0 

IS 


W 


















S-3II 


s-aa 


39D-2 


ss 


5^^^ 


r« 


To^ 


ss 


WM 


^m 


Tb^ 


496-4 


K 


m. 


Sj^'l 


43fl 


Z' 


wsa 


l?^t 


S95-1 1 SBS 
49 '63 1 48-68 


41-31 


34-73 


BM-l 


fiS-7B 


16S'8 


m-6 j to!-B 


402-6 


49-43 


esfi'B 


7SII-S 


S8'7l 


191-3 
S7-« 


2g!i-9 asa-6 


488-6 


?foS 


^» 


7M-fl 


^' 


fla-OB 


iB8-B 


«8e-6 flSS-S 


4flS-7 


sas-s 


^Z 


lea-i 


BTB-3 


"o^' 


M'OO 


lengl 


iOfqt 

ditto. 


lotd. 














Toinlemediate) 


^K 


I'^Sl 


o'?« 






Me 


tied No. 4... 


^h 


II 







TABLES FOB SETTING OUT BAILWAY CCaVES. 



Tablb XVIII. RADIUS 1300. 



hi 

3 " 


„.^ 


LSSOTBS ABCa, ^™„"^^J™'-^^^^^^=™ '"^ ■"^™ 




lew 


soo 


300 


400 


eoo 


600 


■70O 


(00 


6iyi 


1000 


lOO 

aw 

400 

AM 

TOO 

900 
lODO 
» 

To in 
poii 


8= 12- Iff' 
B'BS'Mp" 
il- 1' 9" 
iP SB- BS" 

ir w «' 
1= ff a-a" 

0° IB" 13-»' 

u" 1' ii^aa;' 

•»— 1 


B 

D 

D 
O 

D 
O 

g 

D 
O 

g 


■s? 






















&0 


*?^ 


'S 


T^' 


^w 


1091 


1IS9'1 


iBfi-4 


68-76 


168-B 


!6a-i 


ase-1 


4W-fl 
o-o 


ae;i3 


80-81 


2W3 
M-4& 


i)97-a 


(M'S 


'SS' 
















B 


ir;g 


s 


rs 


S 


S 


a 


'S* 




















g:S 


^^st 


?^.^ 


S 


'S 


S 


s 


OWl 


figf-H 


00 


MO 


lensUiofcIb 
ditW. 
ditto. 
















q" 


0'9a 


J?2 


Mel 


mod No. 4... 


f« 


Stud. 

7'a8 





TABLES FOB SEmKO OUT BAUWAT CUBTSB. 



- 


t«0«TI». 


""— "■•ssr,"™"Kr»»="'°"™" 1 




,« 


fiM 


300 


400 


HM> 


(W 


JOO 


900 


900 


1000 


aoo i' 6' »' 


s 
§ 

D 

D 



s 

8 

D 



D 


■r 




















esM 


lSS-8 


409 
BOO 

800 

ioott 

10 

Tain 
JfOi> 


«■ ff SO" 
rii' 6" 

Vf W 63" 

le Iff SB' 
so^wnr 

1° I' ES'S" 

CPii-ie-r 


gST'! 


Tii 


WB-t 


»s-*o 


iss-a 


s*6-a 


S)b-6 


s 


ie§'i 


WSJ 


s 


48fS 


i>«'3a 


lOT-fi 


3303 


K 


a 


E»6'4 
















S4'7a 


Ifw 


l^-ia 


S'.! 


s 


'«3 


W-IB 


''w 




















S!S 


ll'ol 


MD-l 


s; 


K 


Zl 


71-or 


^a! 


8S* 


^;^ 


M'W 


lengtli 


ditto. 


rf. 














..Ij 


<?Sb 


d'^ 


Het 


boano.*.... 


Bff'Bl 


aid. 





TABLES FOR 8ETTINO OtIT R«LWAT CDBVE3. 



hi 




™™„™™,_™^._^„.^^._^.,.,o,,™. 






lao 


wo 


»M 


400 


£00 


600 


700 


aoo| 900 


1000 


»0 

too 

JOO 
800 

1000 

50 


1= 54' W 

s-a- ter 

vtr sr 

If ST 33" 
IS» M- 8" 
IP «■ «" 

ir 6- BW 

Bl' 0- SO" 
W W 41" 

30°SS'a8" 

Ba" 88' B" 
»4' sysfl;; 

38- 11' 60" 


D 
O 

D 

I 
8 
g 

D 

D 
O 

D 

I 
o 

8 


W9S 




















t^ 


'K" 


^:^ 


s 


"^^ 


s-ea 


S 


B9B-4 


»^^8 


S3 


K 


i»S-fl 


iT^ 


7! 


9B-flO 


aa-fiJ 


S9-B0 


898 


16-69 


S^ 


W-flS 


lfl7-( 


Kifl-8 


ms 


4»e-e 


K 


T.' 


w-w 


1^! 


K 


*#5-3 


4S6'2 

4a-es 


BM-T 
SS-71 


S3-12 


0-0 


M-3H 


IM'4 


s 


»13-3 


s 


693 1 692-1 


TBO-l 1 888-a 

ae-BS 0-0 


gs 


'^S 


SS3 


S90-S 


Sfel 


76-24 loB-M 


M-aT,sa-6S 


"S'?* 


1W5; 


least 


ittol 
iito. 
















Toinleridedialel 
pomto. ! 


M2 


0^^ 


Joa 


Hat 


tod No.*.... 




UdO. 





TABLES FOB SEITINO ODT RAILWAY CtTRTES. 



i:i 


"S=" 


"■■•"" ss z™;~.;rs.™" "" —~ 




100 


200 


300 { 400 


eM 


m 


TOO 


a» 


eoo 


1000 


no 

300 

400 
ODD 

ax 

700 
800 
60 


r V 43" 

B°B7' fl" 

10= wall" 

1S°BS' 0" 
U= 18' M" 

0° 63' 4*9" 
0° !■ 1-16" 




8 
S 

D 

B 

D 


S 

s 

o 

D 


9S-fifl 




















IS 


IMP'S 


1:S 


lass 


Z" 


".g 


1B9'6 


S| S^ 


^'20 


IsTi 


■1^1 1^4? 


4flA 


3B-77 


ffi 


^i\Wi 


497-7 


w 






1 






'S 


i??^ 


^«^ K 


S 


J!'5 


S',i 


S 






1 










K 


183-7 


^^l.fl, 


S 


S'.? 


Kl 


K 


87-76 


S83-S 


'" 


length otd 
ditto 


lord. 














poiuU. 1 


!■■» 


0-78 


76 
O'M 




M« 


tbMNo.l... 


■ss 


End. 

B9-70 
B'S4 





TABLES FOE SETTING OUT RAILWAY CURVES. 



H 


•"=" 


-"- -™ ss ™ ".T.r- ~™- "■' ""'" 




100 


SOD 


SOO 


400 


SOO 


«00 


TOO 


SOO 


m|lOD9{ 


100 
H» 

at» 

BOO 
BOO 

TOO 

1000 


8»»-ir 
9- as as- 

11= 47' W 

ly sa-BS' 

10" Bl' 9- 
0' V OST" 


s 

D 
O 

s 

D 

§ 

D 
O 


M-B9 




















Sfl-M 


To^ 


"S^ 


'^J 


7a 


i:^ 


ifrl 


Til 


3491 


U-?J 


1??2 


2991 


^l 


43a-a 


flB-fll 


WU 


3«e'6 


^4i 


4»S 


MW-S 
















W-44 


156^ 
35-OS 


43-88 


^8^ 


43-88 


35*09 


so- 14 


'1%" 




















aa-ifl 


l^M 


293-3 


393-9 


73-9M 


W04' 


693-4 
81 -» 


4B-M 


88S-8 

seie 


w' 


tow 


ditto. 
















pcrtnU. ! 


0*^ 


0^3 o'-M 


Msl 


^^...... 


1st. 


^«! 



TABLZS FOB SETTING OUT RAIL WAT CCBVE9. 



hi 


"=» 


TJuaTHH Bom™ l^ p,^"„™;fpS'^„°o^™ '■■' ™^™ 




100 


2W 


BOO 


400 


600 


flW 


TOO 


800 


900 


1000 


aw 
tm 

TOO 

em 

BOO 


3" 10- 6ff' 
I'M- Sfi" 

W B- ST" 
ItfiS-BT" 
11° IB' W 
18° M'W 
0°*7'«-ff' 


s 

n 



D 
D 

g 

D 
D 



s 


Cfi-9S 




















s 


W 


™ 


'?« 


00 


IS 


188'6 


s 


^-« 


SS 


ma 


TO 


am 
litis 


^M* 


!IS 


^.1 


IS 


S?i 


t^^^ 


w 
















K 


js";j 


sra 


aofl'T 


49S-T 


£»■» 


m-s 


nt-i 




















M-B8 


4=^ 


a 


5S 


« 


S 




?»2-a 


880-a 


88M 

01) 


10-00 


leniftJ 


liofoh 

aitto. 

litto. 


3rd. 














poiQto. 1 


o" 


<??0 


1^2 


MotI 


..H....... 


lat. 


aid. 





TABIJES FOB 8BniNQ OtTT BAILWAY CUSTES. 



Table XXIV, 



s^ 


"=- 


™'- ~TZ-:"™™. -r" '•' ■•"■" 




100 


«» 


3M 


400 


sm 


TOO 


7M 


BM 


SM 


IMO 


100 
MO 

400 

€00 

BOO 

an 

1000 

u 

10 


rso- IB" 
f ff SB' 

i-Sl'M" 

V Sf 40- 

WW 18" 

U° 4- «/' 

0° «- It" 
0° y IW 


o 

g 
s 

o 

D 

O 

D 
O 

D 





»;fifl 




















ft9-6( 


19S-9 


89-86 


'I^at 


W 


7-S8 


i^M 


299-6 

7-8a 


aes'3 


96-Jl 


IfiB'S 


is-rd 


mi 


T." 


9»;tS 


sf?? 


i9S-7 


3flS-7 


40S-4 


oi> 
















BS-M 


ira 


asTi 


397 


l4i 


ivZ 


GBS'S 


704-1 




















^-46 


T,', 


K 


SI 


K 


S^tI 


ass'9 


JM 


S-« 


b^'G 


1-00 


iBgti 


<rfch 
litto. 
litto. 


rd. 
















w 


ll^ 


o'^ 


IKHDlll. J 


Hetl 


ludKo.*.... 


Int. 
W-9S 

y«3 


fl 





TABLES FOR SETHNG ODT RAILWAY CURVES. 



ii 


'"^=" 


""^■"■rr.rEi'sss-" '•'""-"'-" 




loo 


soo 


aoD 


400 


£00,000 


TOO 


MO 


SW !1M0 


1100 


IX 


IDO 
SCO 
BOO 

wo 

BOO 

1I« 

MOO 

1700 
1§00 

two 

2000 


I'W ST' 

i-lT' 60" 
S'13' iff- 

10° !■ SS' 
11" SI- 8S' 

14' IV W 
IS- 37' IB' 

mp y la" 
ai° »■ ff' 

S*" 66' S" 

M° »r »' 

SS'JO'Sff' 
O'O'BlW 


g 
s 

D 

g 
S 

D 

D 


g 

s 


w 


















zs 






»-l< 


(UK 




w 


'^ 


Zl 




?2 


r^ 


W» 


O-Of 




Sf 


\^ 


H-Si 


B-W 


1?» 




zs 




^*t 


SI? 


t«7|*-00 




!»;» 


tss-i 
M-sa 




898-2 
SS-M 


488-i] 697-1 


W 




S 


»w 


Mr-: 


1'^ 


49t1»7 

S7-3TM-SS 


K! 


(K« 




ram 


ise-B 

M1B 


S^^/':; !;;=:;--'■•;:: ;^^ 


s 




a 


IBB-B 










ni-V. . 






i«'7^ 


SH'SI 








Si 


K 


B91-! 


Sl-7< 


10§S-9 




c 


S. 


!fS 


^S 


*»■« 


108S-8 


ow 







uBu-O OAtt 

iri Is 

18"»-» di 


















ermcdifllel 
odXo.*,... 


oo'sii 


i^ij 









TABLES FOB 8EITINO OCT EAILWAT CORVIS. 



H 


"sr." 


■"-■ —• = Er„-iT.r.'™r.- ■"' "■■■" 




lOO 


soa 


aoo 


*» 


«W 


«n 


TOO 


soo 


mo 


lODO 


900 
900 

goo 

TOO 

son 

BOO 


1= M' W 

*• y ay 

0* «' M" 
S" Iff IS' 

8" 11' r 

10" M- 4ff' 
<fffi9-U- 


■D 
D 

O 

8 
S 

D 


9»-e9 




















M-se 


To' 


flB;88 


4-7B 


aBS-8 


98-14 


iSB-f 


»8'T 


3M-4 


K 


s 


s 


399-8 


W 


99-IH 
U-8B 


is-w 


s 


18- »9 


s 


•^^ 
















SS 


^« 


S1I7-8 


^M 


M-W 


g?« 


B9e'6 


7B5-3 




















W-T( 


lflfl'3 


3?; 


s?a 


ffi 


ssS'z 


a 


If -as 


.Taa 


w 


WW bngU 

voa 


dioh 


rf. 














"r^mu!"' '* 1 


om a-ea 


o'L 


M» 


UodSo-t- 


Irt. land. 





50 TABLES FOB 8BTTING OOT RAILWAY CUEVE8. 



TiBLB xxvn. 



hi 


"".=" 


"""'"" "^'^ ^^« t^stJo^To"-^''^^^''" '"^ ''"™™ 




m 


20) 


m 


4» 


UO 


eoo 


JOO 


soo 


SOO 


w 


100 

SOD 

TOO 

m 

60 

Tdln 
poi. 


IMff 8" 
!C B8' Iff' 
8- 6t' M" 

8°30'3»' 

B° 8- HP 

10° W 3" 

13° i- IB' 

0= 83' 3-B" 
0= 7' 48'8" 
0"0-«-88" 
ermediatej 


D 
D 

O 

O 
D 

n 


B 





MW 




















^' 


V 




T^ 


1999 


'w^ 




fl'Bl 


B'M 


Tal 


SM-B 

o'O 




w 


lM-3 


®fl-s 


m-s 


4flS-ft 




11-33 


i*i'i 


WS-1 


1^3 


S 


To^ 




















?|-S 


^"^iJ 


^s 


^'^ 


Z7 


arii 


11^ 


'S^^ 
























^:" 


i^lfi 


4WJ 


M'3i 


S 


M-M 


*7'4I 


3^l1 


893-6 


Ml 

0- 


BO-OO 


lengtl 


litto. 


mL 














S6 


<?S7 


JL 




Ms 


hod No.*.,.. 


II 


and. 







TABLES FOa SE1TIN0 OTIT RAILWAY CUBTE8. 



Table SXTIII. 



H 


'■=" 


™„™.™™»";r-»~- •""•■"" 




100 


200 


300 


<oo 


Dm 


«W 


700 


floo 


900 


1000 


IDO 

a» 

«H) 

too 

600 

an 


EF>i3' er 

B'ST'BS' 

11- ly Bff- 

<y 87- aa" 
»> J- as-*' 

0'0'44-81' 


s 

D 

o 

D 

o 
o 

D 
D 

D 


49'« 








Z 














tfiS-B 


1m 


t H 


s»9-a 





-\ 


^ 


mU 




^M 


1 3fi 


-4W9 


"f? 
















US-Si 


IdS-S 
ifl-Ol 


S58 


a 


s 


^ol 


f=?« 


'm^ 




















sa-ns 


?S 


46' 4G 


asfl-i 


46C-1 


SM 


efls-a 


rss-s 


m 


ll-O 


E 


Imgt 


mo. 


Id. 














poinui. i 


O-40 


O^Si 


<,■« 




iSeli 


»,»...., 


■g; 


tod. 





TABLES FOa SETTtNO OUT BAILWAY CURVEa. 



IM 


^■*».^ 


'■■™'™"™=.-iT.p;.7.="-'«'""" 




100 


aoo 


WO 


MO 


WO 


BOO 


100 


800 


800 


101 


100 
400 

800 


«• M' Bl" 
4° 48' 89" 

W M' SS' 

0°0' 43-87" 


D 

s 
s 

b 


D 






















w 


Ot) 




K 


lM-9 


T.' 




B9-90 


iBB-a 


S! 


O'O 




K 


s 


ffi 


1SI 


To' 




9B-M 


ib-es 


ia-71 


s 


loan 


5!*4 




















ss 


«-9a 


ai'ie 


308- 1 


4081 


T-m 


OhJ-B 


™^S 
























K 


If;? 


S 


B9S-* 


tvm 


B93-S 
48-80 


ee«-i 
4.1'ise 


78B-a 


SM-G 

la-w 


8M 


E 


knijL 


litto. 


ud. 














Tn Intsrmedkte 1 


i^ 


o'fk 


lt« 






«.. 


oaNo,4..., 


s 


Xnd. 







TABLES FOR SETTINQ OOT RAILWAY CORVES, 



11 

3." 


":=." 


™,..„.™™^„„;..™™,.,™™™, 




IW) 


SM 


300 


too 


ro) 


»W 


TOO 


800 


900 


1000 


1100 


ISW 


ma 

400 

coo 

800 

lOQO 
1100 
ISM) 

laaa 
leaa 


1' 8' tf" 

r II- a- 
s"aff Iff' 

B'M'Ba' 

3' V 11' 

Uf 18' 48" 
11' WW 
IB" 8ff IS" 

fJs 

Kysrw 

SI" «■ SO' 

w ss' e; 

tt' ff M'6' 


g 

O 
D 



D 

O 

s 

o 

g 



s 


f^ 


^ 






















AM- 


\w 


To* 


d'Oi] 


g'OO 


1?o' 


To" 


99-6; 


^9? 


r» 


3BS'. 


*99-a 


9-ai 


\f^ 


1!-9I 


399-3 


9-8t 


t%' 


u-f. 


If^ 


^9? 


39§-| 


t^ 


^^ 


To' 


Ts^ 


28-a 


M«-3 
M-S3 


3B8-3 

al-98 


^* 


83-93 


s 


798-1 


f^ 


^1» 


afi7-e( 


^8^ 


mS 


^K 


S 


5^!^^ 


BBB-1 


88^ 


m-. 


ise-g 

«-BI 


398-; 


t^i 


^i 


Sf^* 


31^ 


IJ-BO 


983-3 


8»«) 


36-71 


£96 

*7-76| 


i'76 


4We 


^it 


B96-1 


!??« 


^it 


S03-1 


"V 


81'» 


m* 


la-m 


394-fl 
83-65 


494-3 
89-66 


B94-B 
71-86 


tBft 


S3-SB 


B93'fi 
S3-m 


9fla-fl 
39-ja 


lOiKl-9 


iise-s 

O.0 


885 
381 

nn 

lO'l 


i»^„, 

dltti 

ditt 

g 




















Mel 


wniediitoj 
iKjdNo.*.... 


o-ai; O'M 

flim'os-oi 
a'00| i-oo 


a-^ 





lABLES FOK SETTISG OUT BAILWAT CCKTES. 



'i.^ 


"■=." 


■"""—JS ™«T"«"oLS:" '« — 






lou iim 


300 


too 


500 


KM 


TOO 


an 


900 


lom 


we 


I- B- r' 
rir w 

PIS' 20" 
I'M-Xf 

fttf ear 

II- M- a" 
n'O'aoBT- 


D 

T> 
O 

8 
§ 

S 

D 

8 

o 

g 


^1 


















»»-»7|l»9^ 

1-w 1 o'O 


w 


IBS-fl 

am 


MB-fl 
0^» 


¥3 


7-B8 


a- 


aw-fi 


W 


IflO-fl 


2«P-fl 


369-S 
7'66 


tXii 


99-S3 


I™ 


T4 


399-3 


s 


T.' 
















S:^ 


^^'^oE 


S 


S^ 


Si 


»^)i 


S 


T.' 




















ij-S^ 


OMJ 


sa 


a 


ss 


3S 


flM-7 


ffij 


8M-a 


M3« 


10f» 
i-00 


lemru 


of oh 
ditto, 
ditto. 
















iwiiili. 1 


(I'Sli 


O'JH 


OM 


Uol 


boASo.*... 


ft 


3n(I. 





TABLES FOE SEmNG OUT RAILWAY CURVES. 



Tabu XXXII. 



|M 


"S=" 


UHOIl.BBOn«n«O^WtTHUMI-JMl<D^w™™ O THKl.i 




m 


BM 


300 


^ 


MO 


eoo 


700 1 BOO 


«» 


IW» 


am 

900 

SO 

To in 
poi 


rv 17" 

I'a- 83" 

B° 6" sr 

B' 8- SO" 

ff'ao'in" 


O 

? 

o 

s 

D 
O 

S 

D 





r 




















?>? 


T 


IS 


'S? 


??• 


B-»a 


'." 


?S 


To' 


¥?J 


KI 


ffl 


^!r 


*S' 


" 


!."S 


K 


m'^sS 


8-93 


To^ 
















S8 


21'39 


21W-7 


ass-E 


26-T6 


BBS'S 


12-47 


','? 




















SS 


B 


s 


4r76 


3?g 


SI 


s 


5K! 


a 


ff 


M-M Imgt 


ditto. 


jid. 














o™ 1 q'Ss 


0-M 


». 


JiodNo.t... 


1-JB Vai 





S6 TABLES FOE SEITING OUT BAILWAY CURTB8. 

Tablb XXXm. RADIUS 3000. (Ohobm.) 



1^ 


'.»«... 


.„™„„.«^.,,™.™^™™,.,,.-™™ 




100 


SOD 


■SOB 


4I» 


600 


SOO 


TOO 


Soo 


eoo 


1000 nw 


im 


am 

M» 
6W 

no 
eoo 
eoo 

im 

rsoo 

1400 
IBOO 
1600 

K»0 

aaoo 

To in 
po 


s'13'ie" 
rss'sa" 

Id" BO' 16" 

IV Bi; Bi'; 

H" W W| 

IS- u; "; 

SO' w «'■ 

nil. j 



D 

T) 


u 

» 

g 

D 
O 



o 


arm 






















M'BI 


(M) 






a-aa 


a-M 


sm-9 


fi'UD 


Tel 


ara'8 
fi'dO 


T^' 


eo'iT 


{^ 


W9J 


a-6t 


7o 


S9-9E 


ifaa 


s 


H^ 


s 


^^ 


TJf 


\fi 


^^ 


39e-i 


L8-6 


TbI 


fr-ft 


11% 


199 


2981 


38-a 


^afs^ 


Tm 


898-: 


Z,' 


9ay. 


W17 


299-4 
2983 


388-3 


4BB-8 


B98K|flB6 


ifl?-fi 


"' 


^^ 


'^3, 


S4'SI 


ga-si 


ffiiJ 




2S'6( 


K 


7^' 


B9-61 


JS 


2B7-a 

sasB 


S31 


Iffll 


596^1 89S-9 
49-85^ 48-H 


3fl-a 


soe-1 
ai-ea 


MB'a 

18-69 


"?r 




!|:§ 


Zl 


^af 


39e-d 


490 


£g« 


eaa 


K 




swt 


'i^^ 


IIM 


13SJ 
138B 

aim 

Wi) 


i 
i 


Phorf 


















Hat 


bodKii.1... 


Isl. Snd. 
»9'8S 99-M 





TABLES FOR SBTTING OTJT RAILWAY CORVES. 57 

iBLB XXXIV. RADirrS 3500. {ChoedbO 



-*-0.«T.». 


L.»MH>ll(™oiBia,™^lim.T-tBmBDQr«.=T4 d IHRBRTO WOK 






100 


300 


900 


too 


soo 


m 


TOO 


«0|««) 


1000 


llOO 


laoo 


(F 41)' r 






I 

■b 

s 

n 




O'O 
























.-as. IB- 


9D-BS 


aoo 


a-ar w 


SB'M 


a-Be 


0-0 


3° Iff «' 


4-36 


IBS'S 


?ll 


399-8 


*= ^ss- 


B9-8S 


!8B'e 


S99-8 


1^77 


499-1 


*""'«'' 


SflV4 


I SB'S 


lass 


asg-fl 


^■rf 


S99-3 


S"«.«' 


wre 


Sf« 


299-4 


399-1 


49S-4 


BilB-a 


•Z' 


ffsauB" 


89'60 


l^li 


a99-i 
ai-4n 


as«a 


ai-40 


1^9 


9-9fl 


7D8-3 


7° ssr c 


u:« 


i9'9e 


SSS-8 


HilB-7 
aS'BB 


2S-N 


'SS, 


r^ 


5!?4? 


B9T'6 


«■ 11' «' 


J^:^ 


M-80 


39B-4 

a9-Di 


MB-f 


4PS-3 
36-M 


BBB'8 
34-M 


ase-a 

a9-B4 


K 


n-n 


W6-8 


"" 


98-91 


3S-S1 


M-aS 


3B-B1 


497-7 


S't? 


I^^I 


T97-»;897-, 


li-a. 


'<K'' 


ff'is'ar 


?i^M 


^« 


38-4£ 


397-2 


497' 1 
49-87 


r^ 


49-87 


796-9' 8M-7 
46-B9^SS'46 


K 


Tm 


DO 


10°38'W 

ir w »' 

ir IS" Off' 
13° fi- Iff' 
!»• M' fiB" 
14" *S 6S" 
16° 33' fS- 

IS" WIS'; 

M° ss- ip- 
sa" «' K" 

0"M'83-9' 

0" 4' wr 

0° C M'47" 


14S8 

lO'l 
I'O 


lene 


11 
1 


chanl 


















trciedbitet 


^1, 


.li 


A 


OdNo.*.,., 


sti-es 

1'4S 







i TABLES FOR SETTING OUT RAILWAY CUKVBS. 

Tabli XXXV. BABIUS 4000. (Cbobm.) 

IM WO «» 400 I £00 600 TOO I SOO I 800 1 1000 



3s 



ditbi! 



1090^ 
lOM^lM 



TABLES FOR SETTING OUT RAILWAY CUBVE3. i 

TiBLi! XXXVI. RADIUS 4500. (Chobbs.) 



1^ 


■'S=*' 






1«,|*«|3«|400|«»|«»|™|««|900110«.|11W 


1«H) 


two 
aoo 
«o 
wo 
on 

TOO 

wo 

BOO 

1000 

1100 

isoo 

140.) 

s 

tano 

wo 

KKO 


1= Iff M- 
3=10'58" 

a'49'11'' 

If S'W 
y iff 48' 

6°afB8' 

7° O-IO" 
B" 10' 31- 

«• M.-vf 
e° K' 87" 

10° !!■ B" 
10» 49' 21" 

r B'4S' 

»°48'6T' 
S'H-Stf' 

S6^s7'sa; 

0° IB' 6»~ 

tr-a' 49* 
o°o'M'sr 




D 

« 

8 
S 
g 

D 

O 

s 

s 
s 



§ 


tool 
0-0 1 

(&97 a» 


399-9 


399-9 








1» 




997-9 






B9-77 198'i 


Ws'909^ 

13-3S is-aa 


4ii!i-(i'niyB-c 

U-lUj 6-6(1 


s-eslivM 

M-BOJ lM-2 


Ti^%l 


4M-s'b99-1 

io-e.,13-3. 


"»riiw 


S9-S0 IB-K 
4Bfll6S9 


il 


ina-s 898-3 

YSa-J 898-4 


8B-a8|iBe|!8a'S8ffl-Y 

1H»1B-B7,aa-B3 31'01 


33-M 33-3: 


81-U7|2a-S8 1B-9T,11-09| OT) 
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6BS-! 


^^ 
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9117-7: 11)97-2 
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l^Sl^Bthpfohord. 

i6H8'9 attt 

1788-0 ditto. 
1S8d« ditto. 

a44-8 d tto! 

38fl8-B ditto. 
471B-7 ditto. 

WOO ditto. 

1000 ditto. 
1-00 ditto. 
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60 TABLES FOR SETTING OUT RAILWAY CURVES. 

Tabib XXXVU. RADIUS 6000. (Chdbbs.) 



S° 2fi' Iff' 

*" SO' I" 

B° iCZl" 

ff 18' »" 
ff>6S'M' 



1B89-T tlitto. 



Pa iDtermedintc 
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Tablb XXXYm. SADIUS 5500. (Ohobds.) 
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o 
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o 

D 

o 
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loo" 

299-1 


899-9 
0-0 
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BOB 








DB'Sb! 199-S 


see-a! 399-8' 499-8 

«. ,-«,.* 

B99-S 899-8 499-; 


1 


i-ai 


1 

12-Ti 


a9e-7| 309-8 


H 


S|Si 


\fi 


K«i-4.'3m-» 

lB-08^ai-Bl 


aa^Ti;«* 


19-08 


lf^|T.?|r 


"4s 


T^^'A 


493-1 


?i 


S99-1 


SI -BO, 18-36 9-08 


1^-. 


^,b 


499-1 


B^ojm^TB 


™oJ^4^lJ 


1098-1 

s-es 


'ir 


141UI-3 ditt 
ITBSfl dill 

JO'OU ditt 


ohori 


















W7 


0-K 


D-'fj 






-" 


odNo.*.... 


0-91 


89^9 





TABLES FOB SETTINO OrjT RAILWAY CCRVES. 

Tablb XXXIX. EADIITS 6000. {Chokdb.) 
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ae-os 
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j™ 
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18° (J| a-^ 




asesB ditto. 

1800-6 ditto. 
















MOO 

eo 


as*B8'S2" 
0°14M9-1" 




fi;&3'3 ditto. 

OU^X, ditto. 
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lll-OO ditto. 


















ViyiTir 




1-00 ditt 
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TiBLH XL. EADIUS 6500. (Chorus.) 



is 


"s-r- 


-~ — ss s='Krs.r - '" "-" 




100 1 800 1 90n 1 40n 1 600 1 flOD 1 700 1 BOO 


900 
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400 
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600 

ecn 
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17l» 
(SDD 
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M 

10 
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1° «' tr 
ria-ia" 

S" 88-40" 

3" B- r- 

B°S1'BS" 
8° OS- ff- 
4' »■ ST" 

s» 17' ao" 

S" 4S' 4ff' 

u" 10- IS" 
7» a' ff' 

V W 3S' 

j'fte' 0" 
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8 

O 
D 

S 

O 

D 
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O 


100 

SB'99 
1-M 


O'o 


2W-9 
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999-1 
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m-9^^-9 
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Ti^ 


'!Ti 
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399-a 409-8 5W8 6W7 


39-81 


19»-B aOB'S 
B-B3|ll-M 


a»8-8 4B9-B 69B-8' 6B9'7 709-6 


O'll 
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1 


499-0 
15-88 


fioo's' eeo-8 

13-84 10-7^ 
B09-5 899-1 
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6-lBI 0-0 


7-fil 
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Tm 
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999 
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w 


8'41 
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8-15 1 0-0 1 
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> diti 
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A 
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64 TABLES FOR 8BITISG OTIT RAILWAY CURVES. 

Tablb XLI. RADIUS 7000. (Chc 



J" aa' 0" 



innedlate. 
Method Ko.1... 



lasS'l length of chord. 



ditto! 
I9T7-Z dltlo. 



4M 700 8U «W {loot IIW I ISK) 



TABLES FOa SBTTINO OUT RAILWAT CDRVES. 
TablbXLIL EADIDS 7fiOO. (Ceob 
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i TABLES FOR SBTTIKO ODT KAILWAT CtJEVES. 

TuLB XLin. RABIUS 8000. (Gsokds.) 



Hethod Ho, 1.... 



I'S S9»'fi 4S9'fi 6M'fi 



TABLES FOR SETTINO OUT RAILWAY CUBVBS. 67 

TiBLB SUV, RADIUS 9000. (Choedb.) 
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ISOS'B length of durd. 
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s tables fob 8kttisg out railway cukvb8. 

Tablb XLV. BADITJS 10,000. (Cbords.) 



1° 43' a' 

V V 19" 



2* 61' Off" 
IP V S' 



300 I 400 I fiOO flOa 700 800 I 900 lOCD 1100 
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leDEtii of Dhord. 



tables fob settmo ocx sailwat cuevb8. 
Tabu SLTI. EADIDS 11,000. (Chob 
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70 tables foe settnfo out railway curves. 

Tjjilb XLTH. radius 12,000. (Chords.) 



600 flOtt 700 



tp en 



Td intennedLata j 
UotbodNo.4.... 



rBfl-8 B99-a 89B-V 
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■ TABLES FOB SEITING OUT EAILWATf OUHVES. 

TiBiBXLvin. RADrus 14,000. " (Chd 



law B lEogth of chord. 



X9MB ditto. 



700 S06 SoO iOOol 



72 tables foe sbttmg out batlway cdrves. 

Tablb XUX. BADIDS 16,000. (Chomw.) 
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lH9B-e ditto. 



tables for aetting oot railway curves. 73 

Tablb L. radius 20,000. ' (ChobusO 



£p 51' M" 



f IT M" 

V iff g- 



1898-3 ditto. 



74 TABLES FOa SETTING ODT BAILWAY CUKVBS. ' 

TablsU* ' EADIUS 24,000. (Choem.) 



i *» floo Joo 
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vear B' 



To inteimedlata { 



TABLES VOK. BEITTINGl OCT RAILWAY CUlfVES. 
TabuUI. radius 32,000. ■ '(Ifaoai 



V 10' M" 
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Uethod Kd. L. 



«» 300 400 



wsa-a 



76 TABLES FOR SETTISG OUT HALLWAY CDBVE3. 

Tablb im. BACinS 40,000. . (Cbokdb.) 
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77 



Table LIV. 






100 



200 



300 



400 



500 



50 



10 



RADIUS 182. 

(182 Feet = 2 Imperial Chains.) 



(Choeds.) 



TANOBimAL 
▲KOLB. 



21° 42' ir 



43° 24' 21" 



65* 6' 31" 



86** 48' 42" 



108° 30' 52" 
10° 51' 5-2" 
2° IC 130" 
0° 13' 1-30" 



To intennediate ) 
points. ) 

Method No. 4 . . 



LBKOTHS aOUKD A&OS, WITH BIOHT-ANOLBD OFFSETS (O) 
THBBETO FROM DISTANCES (d) ON CHOEDS. 
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D 


D 


D 
O 



O 



D 
O 



100 



97-63 
0-00 



90-71 
36-10 



70-93 
67-08 



41*09 
88-56 



200 



181-4 
0-00 



168-6 
67-08 



131-8 
124-7 



300 



239-5 
0-00 



222-5 
88-56 



400 



263-6 
0-00 



49*70 length of chord. 
10-00 . ditto. 
1*00 ditto. 



25 
7-00 


50 
9-36 


75 
7-00 


1st. 
90-71 
36-10 


2nd. 

70-93 

6708 
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600 
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800 
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TABLES FOR SETTING OUT RAILWAY CURVES. 



Table LV. 



O 



123 



s 



100 



200 



300 



400 



600 



50 



10 



RADIUS 165. 

(166 Feet = 2i Imperial Chains.) 



(Chobds.) 



TAKOENTIAL 
. ANOLB. 



17* 21' 44" 



34« 43' 29" 



52» 6' 13" 



69'* 26' 68" 



86° 48' 42" 
8° 40' 62-2" 
V 44' 10-4" 
0* 10' 2504" 



To intermediate ) 
points. ) 

Method No. 4 . . 



LXNOTHS BOUND AHOS, WIT8 ItOHT-ANOLBD 0FFSBT8 (o) 
THBBETO FBOH DISTAlTCBS (d) ON CHORDS. 



D 


D 
O 

D 
O 

D 
O 



O 



D 
O 



100 



98-48 
000 



93-99 
29-39 



80-94 
6610 



60-51 
77-69 



200 



188 
000 



179-4 
6610 



164-6 
107-1 



300 



260-4 
000 



248-6 
77-69 



400 



309 
0-00 



49*81 length of chord. 
1000 ditto. 



1-00 



ditto. 



25 
6-63 



Ist. 
93-99 



60 
7-62 



2nd. 
80-94 



29-39i 56-10 



76 
5-63 



600 



600 



700 



800 



TA.BLES FOR SETTINa OFT RAILWAY CURVES, 



79 



Table LVL 



EADITJS 198. 
(198 Feet = 8 Imperial Chains.) 



(Chobds.) 



& 



§3 



100 

200 

300 

400 

500 

600 
50 
10 



TAKOBNTIAL 
AKOLB. 



14» 28' 7" 

28' 56' 14" 

43' 24' 21" 

57° 52' 28" 

72» 20' 35" 

86" 48' 42" 
7' 14' 3-6" 
V 26' 48-7'' 
0' 8' 40-87" 



To intermediate ) 
points. ] 

Method No. 4. . 



I|SNOTH8 BOITND ABCS, WITH BIOHT-AKOLBD OFFSETS (o) 
» THB&XTO FBOM DISTAKCBS (d) OX CHOBDS. 



D 
O 

D 
O 

D 
O 

D 
O 

D 
O 



O 



D 
O 



100 



98-94 
0-0 



95-80 
24-72 



86-59 
47-87 



71-88 
67-99 



52-61 
83-79 



200 



300 



191-6 
0-0 



185-5 

47-87 



167-7 
92-71 



139-2 
131-7 



272-1 
0-0 



263-5 
67-99 



238-1 
131-7 



400 



335-4 
0-0 



324-7 
83-79 



49-87 length of chord. 
10-00 ditto. 



500 



377-3 
0-0 



1-00 




ditto. 


25 
4-70 


50 
6-28 


75 
4-70 


Ist. 
95-80 
24-72 


2nd. 

86-59 

47-87 





600 



700 



800 



80 



TABLES FOR SETTING OUT RAILWAY CURVES. 



Tablb Lvn. 



RADIUS 231. 
(231 Feet = 3^ Imperial Chains.) 



(Chobss.) 



g 






100 



200 



300 



400 



500 



600 



50 



10 



1 



TAKOBMTIAL 
AKOLB. 



12» 24' 6" 



24» 48' 12" 



37° 12' 18" 



49" 36' 24" 



62° 0' 30" 



74' 24' 36" 
6° 12' 3-0" 
r 14' 24-6" 
0' 7' 26-46" 



To intermediate ) 
points. j 

Method No. 4. . 



LXKOTHS BOUXD ABCS, WITK BIOHT-AVOLBD OFFSETS (o) 
THSSBTO FBOM DISTjfeOBS (d) OX CHORDS. 



D 
O 

D 
O 

D 
O 

D 
O 

D 
O 



O 



D 
O 



100 



99-22 
0-0 



96-91 
21-26 



90-07 
41-62 



79-03 
60-00 



64-30 
75-67 



200 



193-8 
0-0 



189-3 
41-62 



175-9 
81-26 



154-4 
117-2 



300 



279-4 
00 



272-8 
6000 



253-6 
117-2 



400 



361-9 
0-0 



343-7 
76-67 



49-90 length of chord. 
10-00 ditto. 



100 




ditto. 


25 
4-04 


50 
6-39 


76 
404 


1st. 
96-91 
21-26 


2nd. 

90-07 

41-62 





600 



408 
00 



600 



700 



800 



TABLES FOR SETTING OUT RAILWAY CURVES, 
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Tablb LVin, 



RADIUS 264. 

(264 Feet = 4 Imperial Chains.) 



(Chobds.) 






100 
200 
300 
400 
600 



600 

700 

.800 

900 

1000 

50 

10^ 

X 



TAKOSNTUJt 
ANQLB. 



10» 61' 6" 
21° 42' 10" 
32"* 33' 16" 
43' 24' 21" 
64' 16' 26" 



66* 6' 31" 
75" 67' 36" 
86* 48' 42" 
97* 39' 47" 
108* 30' 52" 
5* 25' 32-6" 
1* 5' 6-5" 
0* «' 30-65" 



:«^ 



To intennediate ) 
points. ) 

Method No. 4. • 



LBNOTHS BOUND ABG8, WITH BIOHT-ANOLXD OFFSETS (o) 
THBBBTO FROM DISTANCES (d) ON CHORDS. 



D 
O 

D 
O 

D 


D 
O 

D 
O 



100 



99-40 
0-0 



D 
O 



97-63 
18-71 



92-36 
36-76 



200 



195-3 
0-0 



83-78 
53-49 



191-8 
36-76 



300 



284-1 
0-0 



181-4 
72-20 



72-22 
68-31 



164-6 
105-1 



279 
53-49 



400 



264 
105-1 



362-8 
0-0 



500 



356-3 
68-31 



600 



700 



49-92 length of chord. 
10-00 ditto. 
1-Op ditto. 



428-6 
0-0 



25 
3-54 



1st. 
97-63 
18-71 



50 
4-73 



2nd. 

92-36 

36-76 



75 
3-54 



800 



TABLES FOB SBTriNQ OUT RAILWAY CUEVK8. ' 



Table LIX KADHJS 330. 

(no Feet = 6 iD^nial CinfauL) 



s 


..... 




HBoina RocRD tiics, Rmi BHiBr-AirotjiD orpun lol 




™ 


200 


300 


400 


Boo 


600 


700 


800 


100 

200 

300 

400 

600 

600 

700 

1000 
60 
10 

1 


8° 40' 62" 

IT 21- «" 

26' 3- 87" 

34° *3' 29" 

-13' 24' 21" 

ur 6' 13" 

60° 46- 5" 
89' 26' 68" 

79' r 60" 
86' 48- 42" 
4' 20- 28-1" 
0' 62' 6-2" 
0° 6- 12'62- 


D 


D 


D 


D 


D 


D 




D 




•;:r 














98-18 
I6-04 


197 


9S-08 
29-73 


194-1 


289-8 
0-0 


89-fiO 
43-74 


188 
68-78 


286-6 
43-74 


378 
00 


81-88 
68-76 


177 
8e-48 


276-6 
86-48 


371-7 
66-76 


463-6 


72-37 
68-46 


l(il-9 
112-2 


260-3 
127-2 


358-8 
112-2 


448-3 
88-46 


620-7 
0-0 


4B-D5 
1000 
100 


Ungt 


Lofc 
ditto, 
ditto. 


ord. 






To 

Met 


nterniediatB t 
odNo, 4. . 


25 
2-83 

Ist. 
08-48 
16-04 


60 76 
3-78 2-83 

96-08 
29-73 



TABLES FOR SETTING OUT RAILWAY CURVES. 
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Table LX. 



EADitrs 396. 

(396 Feet == 6 Imperial Chains.) 



(Chobds.) 



S 



go 

s 



100 



200 



300 



400 



500 



700 

800 

900 

1000 

50 

10 

1 



TAVOENTIAL 
AMOLS. 



T^t LBirOTHS BOUND ABGS, WITH BIGHT- ANOLED OFFSETS (o) 
THEBETO FBOM DISTANCES (d) ON CHOBDS. 



70 ^^, 4,, 



14« 28' 7" 



2V 42' 10' 



28" 66' 14" 



Z^" 10' 17" 



600 43'' 24' 21" 



60" 38' 24" 
67" 62' 28" 
65" 6' 31" 
72" 20' 36" 
3" 37' 1-8" 
0" 43' 24-4" 
0" 4' 20-44" 



To intermediate ) 
points. / 

Method No. 4 . . 



D 
O 

D 
O 

D 
O 

D 
O 

D 
O 

D 
O 



100 






o 



D 
O 



99-73 
00 



98-94 
12-66 



96-67 
24-92 



92-66 
36-88 



87-28 
48-26 



200 



197-9 
00 



196-3 
24-92 



300 



191-6 
49-44 



80-61 
68-86 



183-8 
73-18 



173-2 
95-74 



292-9 
0-0 



290-5 
36-88 



283-6 
73-18 



400 



383-2 
00 



272-1 
108-3 



380-1 
48-26 



600 



371 
95-74 



49-97 length of chord. 
1000 ditto. 

100 ditto. 



25 
2-36 



Ist. 
98-94 
12-66 



60 
3-16 



2nd. 

96-57 

24-92 



75 
2-36 



467-4 
00 



600 



700 



463-7 
58-86 



644-2 
0-0 



800 



84 



TABLES FOE SETTING QUT RAILWAY CUBYES. 



Table LXL 



EADIUS 462. 

(462 Feet = 7 Imperial Chaant.) 



(Chords.) 



td d 



a 



100 
200 
300 
400 
600 
600 



700 

800 

900 

1000 

50 

10 

1 



TAirOSNTZAL 
ANOLB. 



6« 12' 3" 
ir 24' 6" 
18° 36' 9" 
24'' 48' 12" 
ZV C 15" 
37" 12' 18" 



43° 24' 21" 
49° 36' 24" 
55° 48' 27" 
62° 0' 30" 
3° 6' 1-5" 
0° 37' 12-3" 
0° 3' 43-23" 



To intermediate ) 
points. ) 

Method No. 4 . . 



LSVOTBS BOUND ABCS, WITH BIOBX-AKOLBO OFFSETS (o) 
THBRBTO FROM DI8TANCSB (d) OH CHO&DS. 



D 
O 

D 
O 

D 
O 

D 
O 

D 
O 

D 
O 



O 



O 



100 



99-80 
0-0 



99-22 
10-80 



200 



198-4 
00 



97*48 
21-43 



94-59 
31-84 



90-60 
41-87 



197-3 
21-43 



300 



294-8 
0-0 



400 



193-8 
42-64 



85-55 
51-41 



188-1 
63-30 



180-1 
83-25 



293 
31-84 



287-9 
63-30 



387-6 
0-0 



500 



279-4 
94-05 



385-4 
41-87 



378-6 
83-25 



476 
0-0 



600 



700 



800 



473-2 
51-41 



49-98 length of chord. 
10-00 ditto. 
1-00 ditto. 



25 
2-03 



let. 
99-22 
10-80 



50 
2-70 



2nd. 

97-48 

21-43 



75 
2-03 



558-7 
0-0 



TABLES FOR SETTING OUT RAILWAY CURYES. 
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Table LXTT. 



RADIUS 628. 
(528 Feet = 8 Imperial Chains.) 



(Chohds.) 



§ 



g3 






100 
200 
300 
400 
500 
600 
700 



800 

900 

1000 

50 

10 

1 



TAKOBNTIAL 
A270LK. 



5' 25' 33" 

10" 61' 6" 

16» 16' 38" 

21** 42' 10" 
270 yr 43« 

32** 33' 16" 
37" 68' 48" 



43** 24' 21" 
48' 49' 63" 
64** 15' 26" 
2* 42' 46-3" 
O** 32' 33-3" 
0° 3' 16-33" 



LSKGTHS BOCKD ABCS, WITH BIOHT- ANGLED OFFSBTS (o) 
THSBBTO FBOM DISTAKGBS (d) OX GROBDS. 



To intermediate ) 
points. j 

Method No. 4. . 



D 
O 

D 
O 

D 
O 

D 
O 

D 


D 
O 

D 
O 



D 
O 



100 



99-85 
0-0 



200 



300 



99-40 
9-44 



98-06 
18-80 



95-86 
27-99 



198-8 
0-0 



197-9 
18-80 



195-2 
37-43 



400 



600 



600 



700 



296 
0-0 



294-6 
27-99 



92-77 
36-92 



88-86 
46-53 



84-16 
53-73 



190-8 
65-72 



184-7 
73-62 



176-9 
90-66 



290-7 
66-72 



284-1 
82-96 



276 
109-4 



390-5 
0-0 



388-7 
36-92 



383-5 
73-52 



374-8 
109-4 



481-6 
0-0 



479-4 668-2 
46-63 0-0 



49-98 length of chord. 
10-00 ditto. 

1-00 ditto. 



25 
1-77 


50 
2-37 


75 
1-77 


let. 

99-40 

9-44 


2nd. 

9806 

18-80 





472-9 
90-66 



565-7 
53-73 



800 



649-8 
0-0 



86 



TABLES FOR SETTING OUT RAILWAY CURVES. 



Table LXTTT. 



RADItrS 694. 

(694 Feet = 9 Imperial Chains.) 



(Chobds.) 



§ 



g3 






100 



200 



300 



400 



500 



600 



700 



800 

900 

1000 

50 

10 

1 



TAKOENTIAL 
ANOLB. 



LBKOTHS ROUND ABCS, WITH BIORT-AKOLSD OFFSETS (o) 
THBBBTO FROM DISTANCES (d) ON CHORDS. 



100 



4=» 49' 22" 



9° 38' 46" 



14' 28' 7* 



19** 17' 29" 



24' 6' 62" 



28' 56' 14" 



33' 46' 36" 



38' 34' 69" 
43' 24' 21" 
48' 13' 43" 
2' 24' 41-2" 
0' 28' 56-2" 
0' 2' 63-62" 



To intermediate ) 
points. ) 

Method No. 4. . 



D 
O 

D 
O 

D 
O 

D 
O 

D 
O 

D 
O 

D 
O 



O 



D 
O 



99-88 
00 



99-63 
8-40 



98-47 
16-74 



96-71 
24-96 



94-27 
33-00 



91-17 
40-81 



87-41 
48-33 



200 



199-1 
0-0 



198-4 
16-74 



196-2 
33-36 



192-7 
49-74 



187-9 
66-77 



181-7 
81-33 



300 



296-8 
0-0 



296-8 
24-96 



292-6 
49-74 



287-4 
74-17 



280-1 
98-07 



400 



392-6 
0-0 



391-1 
33-00 



386-9 
66-77 



380 
98-07 



49-99 length of chord. 
10-00 ditto. 

1-00 ditto. 



26 
1-68 



Ist. 

99-63 

8-40 






60 
210 



2nd. 

98-47 

16-74 



76 
1-68 



600 600 



700 



800 



486-4 
00 



483-6 
40-81 



574-8 
0-0 



478-6 572-8 660-2 
81-33 48-33 0-0 



TABLKS FOR SETTIITO OUT BAILWAY CURVES. 
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Table LXIV. 




RADIUS 660. 




(Chords.) 




(eeo Feet — 10 Imperial ChaicB.) 


S 




LENGTHS HOUND ASCS, WITH BIGHT- ANGLED OFFSETS (o) 


I3s 


TANOBNTIAL 


THBBBTO FSOM DISTANCES (d) ON GUOBDS. 


o3 


A17GLB. 




§ 






100 


200 


300 


400 


500 


600 


700 


SCO 


100 


4° 20' 26" 


D 


99-90 


► 














200 


8° 40' 52" 



D 


00 
















99-62' 199-2 


300 


IS** 1' 18" 



D 


7-56 


1 0-0 














98-76 198-7 


297-4 


400 


I7« 21' 44" 



D 


15-08 15-08 


00 












97-34 197 


296-6 


393-9 


500 


2V 42' 10" 



D 


22-51 30-07 


22-51 


0-0 










95-35 1941 


294 


392-8 


488-1 


600 


26" 2' 37" 



D 


29-81 44-89 

1 


44-89 


29-81 


.0-0 








92-82 190-2 


289-8 


389-4 


486-7 


579-5 


700 


30° 23' 3" 



D 


36-94 
89-76 


59-45 


67-01 


59-45 


36-94 


0-0 






185-1 


283-9 


383-8 


482-5 


577-9 


667-6 


600 


34° 43' 29" 



D 


43-86 73-67 


88-75 


88-75 


73-67 


43-86 


0-0 




86-18' 179 


276-3 


376 


475-6 


572-9 


665-7 


751-9 


900 


39** 3' 65" 





50-54 87-48 


1100 


117-6 


110-0 


87-48 


50o4 


00 


831-9 leng 


;h of chord. 










1000 


43° 24' 21" 




907-0 ditto. 










1100 


47° 44' 47" 




977-0 ditto. 










1200 


52° 5' 13" 




1041-4 ditto. 










1300 


56° 25' 39" 














1400 


60° 46' 5" 














1500 


65° 6' 31" 














1600 


69° 26' 57" 














1700 


73° 47' 24" 














1800 


78° 7' 50" 














1900 


82° 28' 16" 














2000 


86° 48' 42" 














50 


2° 10' 13-0" 




49-99 length of chord. 










10 


0° 26' 2-6" 




10-00 ditto. 










1 


0° 2* 36-26" 




1-00 ditto. 

> 1 












To mterme^liate \ 
pointa. ] 


25 


50 


75 







1-42 


1-89 


1-42 














let. 


2nd. 




Method . 4. . 


D 


99-62 


98-76 















TABLES FOB SEITmO OtJT KATLWAT CCBTEa. 



RADTOS 890. 
(SeOTeet^ 16 Imperial ChoiiU.) 



hi 


t»»oe.™l 


tiKGTne atumn «ica, with aioHr-AnauiD oftbbh (o) raouno 








100 


200 


800 


400 


£00 


«0a 


ml a» 


MO 


1000 


soo 

BOO 

900 


11=M'B0' 
14=88' T" 

W W BS" 

a«° ysT" 

31^ 18| BV' 

W 30- 11" 
43° 4f M" 

«■ ir 66" 

4B" 11' 3ff' 

ey B' i»^ 

M-BB' 18" 

i'M;48;r 


D 

D 
O 

8 

D 

D 
O 

8 

D 

D 
O 

S 




»-M 




















99-83 


'Z' 


lo-oe 


'^6 


298-8 


!SS 


iSfre 

90-14 


?^og 


^■3 


MM 


Wit 


297-3 
80-14 


1^^ 


494-7 


BI-S7 


WK 


4B-H 


K 


494-1 


BSO-6 


98-40 
29-82 


l^^ 


e9-9e 


^^ 


jra 


»aa 


■s* 


K 


M 


s 


f^l 


1B9 


69-68 


84-61 


0-0 


89-3C 


fia-ii 


88-U 


srao 


m-6 

9D-20 


K 


est 


39-30 


^"^ 


as-81 


lS3-( 


ESO-. 


ss 


s. 


tis 


STT-T 


774-8 


la-aB 


eea 


ie;99 lenfft 


ditto. 

hofDh 


otd. 














Toi^orm»di.tej 


95 


"o I o-ls 




M. 


«,..... 


K 


S 



TABLES FOR SBTTIHG OUT BAILWAT CURVES. 

TiBLB LXn. RADIUS 1320. (Cho 











(18SC 


Feet 


= »Imp«ialCl 


luini. 












u 


T«!tOK!miL 


X»«TB, ^. ^C^, ^^^=_,^BJ..Ka.=.^0,^™ 10, ™™ 




laO|aW 


300 


-KM 


A» 


«» 


700 


KO 


604 


lMfl| llflO 


imo 


100 
M) 

soo 

«M 

s» 

SCO 

soo 

1300 
IW) 

To In 
pab 


f IW IB" 

*°so-ae'' 

lO-BI' B" 
18° 1-18" 

17= SI' M" 
IB=81'67" 

n-M' ID" 

III 

41° IV B" 

fg, 2^■ SI" 

lodNo.*.... 


o 

g 
s 

B 
O 

8 
S 

D 
O 

s 

8 

E 
O 

D 



W 


_ 


, 




















98;s 


IM'l 


BBS'- 


?^ 


r^s 


it2-ei 


£9'ei 


S 


Z 


f8^2 


Mil 


^^ 


K 


*9fl'l 


r 


^^ 


1M-! 


Tnl 


SI 


8J'62 


K'fia 


6Sl-» 


BB-4B 
SS-2U 


1^» 


m 


S 


S 


sfiS'i 


M-ai 


''o*^ 


SB* 


K 


^J 


K 


4fll1 


87'« 


K 


w^bI 


98S-7 


M-2B 


M-« 


irj 


S 


488-1 


(iSI 


78-41 


L"?^ 


^« 


K' 


sr^ 


SiK 


S5 


1^1 


B84;l 


flsa-e 


B9-aa 


K 


SS 


■r* 


w*i 


llU'fl 
J3-89 


f^i 


S? 


iZt 


134'( 


879-4 
13D'! 


1IS-B 


m-1 


S 


4D-4C 


"^^ 


Wi 


ItaX 


diti 


itord 


















st,l 



) TABLES FOB SETTING OUT RAILWAY CURVES. 

Table LXVIL RAJ^nJS 1850. (Cho 

(IBM Feet ^ 36 Imperitil Chains.) 



y 


"=" 






M 


:nO 


»» 


400 


RM 


flOO 


™ 


soo 


SM 


IWO 


ilM 


1200 


400 

eoo 

TOO 

an 

BOO 

1000 

1100 

isoo 

1300 
1400 
1600 

lUOO 
MOO 

60 


1- 44' Iff' 

fl' if 31" 

8° 40" 6?' 
10- 26' «■ 
ISP V 13" 

13° aa' as" 

1B= 87' M" 
18= B-BS- 

xfse B" 

»? 84; le^ 

26° a- 30" 
f7" iC 17" 
B9" SO' 6T' 
81= 16' B' 

in 


S 

» 


s 

o 

B 


B 


B 

D 

D 



O 



W 




7'« 




*W^ 
















W 


199'9 

5," 


S'0£ 

a 


ie9'6 


Tm 


309 


100 


ms 


IS'OS 


M'l! 


M8-3 
27-20 


f^S 


I6til 


To' 


su-tt 


3017 


297-4 
SS-23 


^-^ 


»"?» 


J^^ 


ew-B 


41^ 


m-e 


J^ 


m-. 


48« 
46-23 


^4 


T^ 


'K" 


24-0' 
Ofl-M 


42-oI 


M-n 


wa 


494-4 

au'2a 


^il 


42-08 


E4-0I 


eeg'B 
0-0 


47^8 


S^ 


m6 


?^ 


ms 


fflfll 


TH^ 


B8S-6 


o-o 


^■^ 


K 


??^! 


1!^ 


488-1 


^0^ 


6S9-7 

m-oa 


l?^' 


63-S 


984-3 1019-7 
28-83, OD 


»4'4S 


K 


Bo-flg 


'0^4 


!^:? 


?£?^ 


ess-) 


ifii 


uo-a 


m 1 l079-a 
6B-S4. 82-71 


'ft" 


60'( 




111 


clor. 


















roinfcraedJBte ] 
pointa. j 


OT7 


o-?o 


o'5'7 


Met 


bod No. 4.... 


WW 


aosb 

8-Ofl 





TABLES FOa SEmNO OUT RAILWAY CUBTE8. 

TiBLG LXYin. RADIUS 1980. (Choi 

aMO Fest >^ SO Imperial Chaina.) 



«0 BM 600 MO 



92 TABLES FOB SETTING OTJT BAILWAT CDBVBS. 

Taslb LXIS. l^ADinS 2310. (CaoKM.) 

(2S10 red ^ as Imperial Chofiu.) 



•HaalM 



fiOiW lenglb ot cliord. 



TABLES FOR BETTINa OCT RAILWAY CUBVES. 

Tablb LSX BADmS 2840. (Cho 

. (»40FaeC = 40Impeti>lClwlna.) 



36 


"S=" 


"■•■" ™- ss sj-rKSis™ '"' """ 




100 


sno 


300 


400 


JUO 


600 


-700 


soo 


900 


1000 


1100 


1X00 


too 

400 
SOD 

BOO 

1000 
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Table LXXL BADIUS 2970. (Chobw.) 
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Table LXXIL RADIUS 3300. (Chc 

(3300 F«et — 60 Imperial Cliuiu.) 
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TULB LXXm. RADIUS 3630. (Chobm.) 
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Taslb LXXV. BADIITS 4290. (Ch<mm.) 
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Tabls LXXTL radius 4620. (Ch< 
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100 TABLES FOR SEITINO OTTT RAILWAY CURVES. 

Tablb LSXVn. RADIUS 49S0. (CHOmm.) 

MSK) Feet = 76 Imperiat Ctudna.) 
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tables for seitimq oct railway ctievbs. 10.1 

Tasu t.y-kvttt radius 5280. (Cbobdb.) 

(ESSOFeet^ 80 Iminrlal Chains.) 
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\}2 TABLES FOR SETTING OUT EAILWAT CUHVE3. 

Table LXXIX. EADinS 6600. (OHomii.) 

(6600 Feet = 100 Imperial Chaiiu.) 



r M' 33" 
4" 20' 28" 



TABLES FOR SBITINQ ODT RAILWAY CURVES, 
TabliLXXX. radius 7920. (Cao 
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104 TABLE3 FOB SBTTIHO OCT RAILWAY CURVES. 

Table LXXXI. RADIUS 10,660. (flkta 

aO,SM Fast ~ ISO Impeilal Chalni.) 
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THE SETTING OUT OF RAILWAY CURVES. 105 



TABLES. 



DIVISION n.— (TANGENTS.) 



Fob setting ont, by Method No. 8, curves with nsefiil radii 
varjdng 

from 1,000 to 16,000 (which, when the unit of measure- 
ment is an imperial link, is for ranging in imperial links 
carves with radii from ten imperial chains to two miles) . . 
Tables LXXXII. to XCIX. inclusive ; and 

from 880 to 10,560 (which, when the unit of measurement 
is a foot, is for ranging in feet curves with radii from 880 
to 10,560 feet, that is, from five imperial cliains to two 
miles) Tables C. to CXXTT. inclusive. 



106 TABLES FOR SETTING OUT RAILWAY CURVES. 











o 




















o 




















CO 


















j3 
















^^ 




i 






























OD 




p* 


o 










Cpo 




Eh 

z; 

i4 




o 


o 

U5 










COO 








• 
















o 








"^9. 


^^ 




£, 


• 


l4 


o 








(NO 


co9 




5 


1 


Tt< 








(No 


^-^ 






» 


o 






cpo 


<?os 


CO Tt< 

i;-9 






Fl 


2 


o 






oso 


c^ OS 






1 


S3 


CO 






CO 


s^ 


Tt< OS 

CO r-l 






^m^ 


















3 


o 

o 








4t.9 


00** 

69 








(N 




So 


o^ 


<N OS 


»o Tt* 






1 

OQ 






(N ^ 


<N I-l 


(N '<*< 






^ 

§ 


o 
o 


s§ 


•? OS 


69 


CO t>- 

•:-co 


OS CO 

69 






o 


s 


1— • 


s = 


2^ 


I-l OS 


<N ''i* 


>o 00 




• 


i 


3 




i-H l-t 


I-l "^i* 


I-l t* 




O 




§S 


00 CO 

• • 


t*CO 

CO OS 

• • 


9<N 








• • 


■*2 


CO "«*< 


CO 00 


CO C4 




Ct> 


1 

3 






I-l "^^ 


CO t^ 


CO I-l 




W H fc 

fn o o 


• 




§6 


cojO 
o QD 


22-8 
5-70 


CO to 

• • 

coo 






•-I to 


(Met 


CO ^ 


^ 00 


»0,H 




o 
o 




*JU 
























t^"*** 


CO t^ 


' "«*< CO 


ujtH 




•H 




o 


<i>9> 


»b9 


6s9 


OS c4 






g 
s 


i^-^ 


Oi Oi 


OS Tt< 


00 00 


t*(N 




O 

n 

H 




i-l rH 


(N Tt< 


CO** 


Tt< ^ 




o 
o 


o 
o9 




<x)9 


CO t* 

.b9 


Tt4 CO 

69 




^5 




1 


i-H 


o 


g-* 


OS OS 


OS '«*< 


00 00 










r-^ r-^ 


(N ^ 


CO t* 




o 

o 




o 
o9 


op OS 


<»9 


CO t» 

^9 






s 


^ 


(N 




o 


s-* 


OS OS 


OS '^ 






s 


u 






I-l f^ 


(N '«*< 






n 


s 

i 
















o 

o 






o 


S2 oi 

op OS 


69 








1 


CO 






o 


g-* 


OS OS 

l-t l-< 




o 








o 


S2o* 








n 

00 

n 


o 








©9 

o 










H 

in 


o 










• 

o 








H 


o 










o9 








iJ 


U5 










o 




X 






PO 


PO 


PO 


PO 


PO 






"^ fe M 




CO 


CO 


So 








>i 






CO 




CO 


•-I 


<* 




M 








U3 


C>1 


b 


J- 




M 






d 


•o 


« 


»o 


•"^ 1 




, . ?,., 




ili. 


■^MM 


o , 


% 


* 




tJ 




TABLES FOR SETTING OUT RAILWAY CURVES. 107 



H 

O 
'A 
< 



m 
P 

M 
P 

(4 








o 
















o 
















«> 














O 
















5 




























% 


^ 










ro 




o 


o 










Oi o 




2 


»o 










r-lo 












00 






1^ 


o 










"5 CO 


n 


tf 


o 








X. o 


Oi eo 


If. 




Tt* 








o o 


5!" 


H 


M 










'<*< 




O 


O 














»; 
^ 


1 


o 
o 








00 CO 

OiCp 




as 
o 


w 






go 


co"* 


CO CO 


,,,_^ 














3 


o 
o 




(No 
f-i o 


•^ CO 


CO I-l 




H 


(M 




o6 


<=>« 


f-l CO 


<N a> 


O 

< 

n 

5; 


00 






<N "* 


<N I-l 


<N <N 


o 

o 


h"§ 


2s? 






I-l <N 

^9 


Q 


§3 


I— « 


2» 


2" 


O CO 


f-l Oi 


(M CO 


1 
1 

1 


g 




I— « I— « 


I-l <N 


I-l U5 














s 


O 


(M CO 
(M CO 


es 




00 <N 

^ o 

• • 


Oi l>» 

• • 




• • 

O CO 


-2 


^ (M 


-^l^ CO 


00 <M 
(M 00 


H b ft, 

H 5 o 
5« 


• 


O CO 


(M CO 


'-'2 


6^9 


Zoo 


i 


Sob 




oO 

CO 09 


^^ 




• 


o 


?* CO 




00 o> 

05 • 


CO (N 

^9 


00 t^ 

b'p 


p 


? 

H 




2^ «> 

05 


Oi CO 


c^ o> 


Oi CO 


Oi o^ 


g 

^ 




r-i r-^ 


<N 


CO »o 


-*<< 00 


o 
o 


o 

o9 

o 


9* CO 


Tf* 1— 1 


?§9 


CO <N 

»b 9 




i-H 


S w 

Oi 


Oi CO 

I-l I-l 


*^s 


Oi CO 
CO kO 


o 
o 




o 
o9 


05cp 


Oi • 


Oi • 


S 


M 


<N 




<-^ 


Oi CO 


Oi CO 


(M Oi 


K 


w 








Oi 


l-t i-H 


<N 


00 

B 


i 














o 

o 






o 


9 CO 


"^^ r-l 
An CO 

Oi . 




1 


CO 






o 


Oi 


Oi CO 

r-l i-H 


o 








o 


^ W 




■< 


o 








o9 


Oi CO 




n 


'<*< 








o 


S? w 




00 












Oi 




n 




























a 


o 
o 




• 






o 

o9 

o 




PO 


PO 


PO 


PO 


PO 




til 




1^ 


«» 

^ 


2 

CO 


00 


o 


1 




d 


Tt< 




C>1 


U3 


1 

. 1 








% 

3 







108 TABLES FOR SETTING OUT RAILWAY CURVES. 



09 

H 

:z; 
o 

5 






OD 

H 
to 

s 



o 

(4 
» 



g 

g 

o 
s 

00 

s 



s 

n 
% 

H 

>4 



I 
S3 

i 

CD 

n 



O 
O 



o 
o 

U5 



So 



o 
o 



lb o 



** 


o 


o 


o 


f-t 


o ■ 


*o 




** 


o 


o 


us 


i-H 


C4 


Tt< 





00 ^ 



Oi 



Oi 






o 
o 

CO 



302-3 
0-00 


CO 


311 
9-99 



00 t>. 
CO ©;» 



o 
o 



o 
o 







CO o 

f-H lO 

b <N 



o A 

2« 



§1 



5<N 



CO o 






00 t» 



CO i>. 

Oi CO 



2<^ 



O Oi 
O O) 

• • 



S2 






eoC) 
CO c« 



b 






O <N 



00 ^ 

o<f> 

CO 



CO** 
I-l CO 



00 00 

00 r-* 

»b c« 

I-l ^ 



So 



o • 

US ^ 






I 

H 






«< 
n 

OQ 



o 
o 



Oi 



Oi Oi 


Oi t>- 


CO t>. 


aor 


t^«> 


Oioi 


Oi <N 


Oi Oi 


(M <N 


CO CO 



00 00 
Oi <N 



00 00 
CO • 

1-^ ;o 



CO CO 

fo CO 
^-6i 

C4 00 



• to 

I-l 09 
too 



_^eo 
rH eo 

00 



o 
o 



Oi 



«0 Oi 


Oi *>• 


CO t^ 


Oi Oi 


00 • 


C5 • 


Oi Q5 

I-l ^ 


Oi <N 


01 Oi 


(N <N 


CO CO 



00 00 

Oi c^ 

Tt4 so 



Oi «3 
Oi 



o 
o 

CO 



Oi Oi 
Oi Oi 



Oi >0 

Oi 



o 
o 



o 
o 




Oi l>» 
Oi C9 



«>Oi 
Oi Oi 

Oios 



Oi»p 

Oi 



eo i>. 

Oi Oi 
CO CO 



Oi t* 

00 . 

Oi <N 



^Oi 
Oi Oi 
Oi a 



Oo 
Oi§ 

Oi 



PO PO PO PO PO PO 



CO 
CO 



So 



CO 

eo 



e 



Oi 






00 

eo 



%, s. 



00 

li 



^.A 



TABLES FOR SETTING OUT RAILWAY CURVES. 109 



00 
H 

O 
< 








O 












°Po 






O 












r^O 




s 


<x> 












«o ^ 




23 
































g 


o 










<»o 


9o 




o 


o 










coO 


^9 


« 


g 


lO 










O o 






2 






























• 


1 

H 


o 








'^s 


^s 


(m9 


•4 




o 








CO 9 


go 


^9 

'^00 


o 






T^o 


'Po 


^9 


U3 00 


H 


i 
1 


o 






;ho 


w9 


(n9 


§ 


CO 






CO 


CO 


CO 00 


rH r* 

CO ^ 


3 


o 




l^o 


fo 


*:-o 


U5 00 


»0 CO 


QD 


% 


a 




6o 


;ho 


wo 


1^-9 


>^ oa 

CO • 


H 




<^6 


<=>(N 


<=>oo 


o t^ 


1-H I-H 




CD 






<N ^ 


(N '^ 


(N ^ 


C^ 1-H 


<N CO 


o 
o 


o9> 


^9. 

O <? 


•-I 9 


(N 00 


«3 CO 

<»9 


1-H CO 


2 


i-H 


<=>6 


<=>eq 


0(» 


Olr^ 


O 1-H 


1-H oa 




H 

»s 

H 




»-t ^ 


»-t 


i-H ^" 


I-H I-H 


1-H CO 


r-K -^ 




00 o 


-^ o 


i^S 


«3 S2 


o CO 


CO \^^ 


O 


►^ 


o 


oo 


CO o 


^ 9 


^9 


I-H 00 

• • 


to CO 

• • 


OS 






O C4 


OJD 


«i^ 


•«=»w 


O oa 

1-H -^Jl 


1-H t^ 


M O 


• 


t% 


o O 


•^2 




CO® 


00 CD 


3 

I 


^ m 


So) 


§• 


o oo 

CO iH 


oct 


§g 


r-H CO 

CO t% 






t^o 


00 o 


CO 00 


CO CO 


t^co 


CO vo 




• 

o 


o 


<?§ 


6^9 


6a9 


<i)9 


<b9 


4t<9 


b 


5 

O 
H 

1 

03 




Od C4 


Oi 00 


oa*^ 


oa 1-H 


oa oa 


oa 1-H 


O 




oa*^ 


.-t ^ 


c^ r-t 


CO CO 


^ ^ 


vo t^ 


o 

o 


o 
o9 


9o 


oao 


CO 00 

6a9 


CO CO 

0)9 


t^co 




^H 


o 


Oi cq 


OS 00 


oat^ 


oa r-t 


oa oa 








oa ""^ 


I-H 


e^ r-t 


CO CO 


-^ Tt« 


o 




o 


?;:o 


<»o 


sa- 


CO CO 


Q 


o 




o9 


9o 


oao 


<»9 


1 


H 


e^ 




o 


oa M 


oa 00 


oa t^ 


oa ^ 


O 






^^ 


oa '^ 


1-H ^^ 


C^ I-H 


CO CO 


2 


1 
















CO 


o 






o 


^o 


9o 


CO 00 


as 


o 

CO 






o9 

o 




2oo 


oa ^F 

Ol 1-H 


o 








o 


5^<=> 


fcopo 




A 
en 

n 


o 








o9 

o 




oaoo 




S 

^ 


o 










o 


?;:<=> 






o 






• 




o9 

o 






PO 


PO 


no 


PO 


no 


no 




Hsi 




i-H 


^ 

o 


CO 










l?p§ 
















4 


1 








% 

5 




^ 





110 TABLES FOR SETTING OUT RAILWAY CURVES. 



09 



O 



00 

m 



« 



X 







o 












•^s 






o 












009 




• 


CO 












co*^ 


o 










'^S 


•^«:: 




o 










^9 


oo9 




1 


»o 










<=>6 


8- 


















• 


1 

1 


o 
o 








O o 


® I-H 


S CO 


H 


i 










'«*< 


'«*< 


•* 






o 
o 






o 9 




Op CO 


CO 00 
<»9 


§ 

ft* 


1 


CO 






CO o 


^- 


CO ** 


CO I-H 


o 




cpo 


I-H t^ 


«3cO 


o 00 


CO CI 


"'^■** 


g 


o 




6o 


O CO 


(N« 


»b9 


6a9 


s 


< 


C<1 




o6 


^ ^ 


O^ 


Ot*< 


oco 


s 


1 








©« ^ 


Wr-H 


O C4 


1 


o 


.— . o 


CO t^ 


f-H CO 


oa 00 


oa C4 


T«4 CO 


s 


OQ 


o 


o§ 


6<p 


.l.cp 


<n9 


»b9 


^9 • 


ft 


5 


i-H 


l-HO 


0';h 


0«c) 


o-* 


o CO 


f^ I-H 


g 


g 




I-H 


»-H *^ 


I-H 1-4 


I-H O^ 


I-H <^ 
















1 


3 


o 


O CO 


U3 CO 

Tt4 CO 




U3 CO 


oa ^ 


^00 

• • 




• • 

o ^ 


O CO 


-s 


CO ^ 




ooa 

1-4 »o 


^1 


^1 


21* 


CO CO 

O CD 


CD 

o9 






^0^ 
009 


2 




^2 


§» 


CO kO 


OCD 


S9 


S QD 








00 eo 


kO-00 


00 C4 


t^co 


•«® 


H 


J 


^ 


0^9 


6a <P 


«>«p 


•;-»? 


oa * 


s 


2 


^^ 


Od.lH 


Oa (A 


oa "* 


oa CO 


oai-i 


lA oa 


O 


i 




oa "^ 


»-t ** 


c^ — • 


CO C4 


^ ^ 


»o 


o 
o 


o 
o9 


<?co 


00 CO 

oaS 


6a <? 


00 e<i 
<»9 






^H 


^ 


2.^ 


oa CO 


oa Tj< 


oa CO 


oa ^ 


f 

^ 






o> 


i-H ^ 


C^ r-t 


CO C<1 


"*-* 


o 
o 




o 
o9 


oa CO 


op CO 
oa<p 


U3 00 

6a9 


00 04 
00 • 


1 


{^ 


(M 




o 


oa 


Cjco 


oa "i^ 

Cq I-H 


oa CO 

CO ©I 




i 
















o 






o 


S*^ 


op CO 


*?S 


a 


o 






o9 


oa CO 


oa<p 


oa9 


ti 


o 


CO 






o 


oa;H 


oa CO 


Oi-i^ 


o 

s 


M 










oa 


»-H ^^ 


w ^ 


o 








o 


s»- 


op CO 




-< 


o 








o 


oa CO 


oaco 




n 

OQ 

o 


'««< 








oa 


2« 


o 










o 


S«^ 




§ 


o 










o9 

o 


oa CO 




PO 


PO 


PO 


PO 


PO 


oo 




5 "n 






e< 


CO 




s 


CO 




h S f^ 
M »e o 




•-4 


00 
CO 


CO 


CO 

I-H 




^ 




El 




&> 


f^ 


o 


8» 


M • 












^ 




■ 










M 


^^ 




^ 


1 



<■• 




TABLES FOR SETTING OUT RAILWAY CURVES. Ill 



O 



00 

m 







o 












CO o 






o 












o o 




c; 


<o 












^6 




1 
































Pbi 


o 










^<=> 


CO CO 




O 


o 










2*? 

9 o 


o ^ 




g 












»o 




■ *r; 


















o 








*^o 


T^^co 


•^r^ 




s 


o 








A.O 


00-?^ 


co*>* 


* E 




'«*< 








<=>6 


§- 


§•» 


O 


s 






























5 
H 


s 


o 






*^o 


op CO 


»?'-• 


CO U3 

/« 00 
CO • 


2 


o 






oo 


rHTH 


CO ^* 


E 


CO 






o6 


<=>,1h 


<=>»b 


o c^ 


1 










co^ 


CO*^ 


CO ^ 


CO 1-H 


3 


o 
o 




o o 


^co 


1-H t^ 


00 vo 

/U 00 

CO • 


00 CO 
cb«> 


2 


(M 




o6 


o;^ 


Ovb 


o « 


O <N 




1 

00 






(M 


<N ^ 


c^ ^ 


W C<l 


o 
o 


•-HO 


(^'co 




I-H to 


CO CO 


CO ^ 






1— ( 


2- 


S-i 




o e^ 


o »o 

1-H CO 
















S 


pi 

M 


o 


><*< CO 

O Tt« 


CO ^H 

CO l^ 


Sop 


«oOp 




00^ 

00^ 


y 

H 




• 
O r-t 


O lO 


-2 


<^s^ 


•^^ 


(Jo 1^ 

*'»o 


03 

» 




















* s 


oco 


i?J 


69 


;-.9 


•^2 


§? 


^.^ 


H 5o 


Si 


^3 


oct 


o CD 


COqj 


3 
1 




iH 


'*« 


voeo 


16 






2S CO 

OS ^ 


OS ,-1 


;0 VO 


r-t CO 


CO »o 


rH O 


H 


• 


o 


OS ^ 


6s«> 


6s<» 


<i)9 


1^«> 


£ 






OS«3 


OS (M 


OS <N 


OS to 


OS ^ 


O 
B 




<N 1-H 


CO C<! 


Tt« CO 


vo »0 


o 
o 


o 

o9 

o 


2S "^ 

Oi ^ 


OS ^ 


CO vo 

OS . 


rH CO 
OS* 


CO to 

«>9 


•^ 




i-H 


§- 


OS «5 


OS <N 


OS C<l 


OS »o 






(N 1-H 


CO e^ 


^ CO 


o 




o 


2S ■« 


9^-H 


CO vo 


1-H CO 

OS* 


1 


o 




o9 

o 


OS Tt4 


OS t^ 


os?> 


H 


c^ 




Oi f^ 


OS ^o 

1-H ^^ 


OS <N 


OS (M 


O 

» 






OS '^ 


«>« <-l 


CO c^ 


n 


o 
o 






o 
o® 


22 CO 

OS ^ 


OS*>' 


CO U3 


H 
O 

H 

Hi 


M 
u 

-< 
n 

2 


CO 






o 


OS 


OS »o 


OS (M» 

<N 1-I* 


o 

o 








o 

o9 

o 


22 CO 
os^ 

OS 


1? 

2vo 






















o 










o 


22 c^ 




u 


o 










o9 


OS ^ 




M 


»o 










o 


OS I4 

os*^ 




PC 


PO 


PO 


PO 


PO 


PO 




..§£ 




CO 


CO 


o 


CO 


CO 


OS 




^ s c 

1 






1: 








CO 

'9 




'Is 




fc 


h 


& 


ft. 


9. 


«L 



112 TABLES FOR SETTING OUT RAILWAY CURVES. 









o 












»Po 








o 












^9 






• 


<o 












«o^ 


«^ 


















i 




fe ' 


o 










90 


»pu3 




O 


o 










<n9 


^<N 




i 


U3 










06 




^ 


o 








cpo 


9»o 


^ 


H 


• 


s 


o 








•^9 


<N<N 


-^9 




i 

M 
O 


H 


0* 








06 


5- 


§»«• 




o 






«5o 


epua 


t^o 


SI5 




tJ 


2 


o 






69 


^(N 


m9 






£ 


CO 






Oo 


<=> ^ 


Oib 


«-• 




O 










co^ 


CO 


CO^ 


CO i-l 




o 




<?»o 


«P»o 


r 


9*;^ 


OI 00 




^^ 




o 




6<=> 


6<N 


.liO 


<N<?^ 


»b<? 




OQ 


w 




o6 


O^H 


Okb 


r-« 


OS 




1 


1 

00 






(M "^ 


w^ 


Wfl 


cq ^ 


■ 


o 
o 


—• o 


6<N 





;0 tH 


CO 00 

t»<» 


00 ^ 

10^ 




o 




r-t 


i-H 


2« 


I-H 

i-H f-H 


I-H f* 


o»-i 

»-l CO 




g 


H 


















o 


CO »o 
O (M 


»o o 

<N O 


S? 


99 


§c5 


gs 




s 
e 




• • 
O .-H 


o»o 


i:3 


<n2 


^S5 


«3: 


• 




2 a 


s§ 


o O 


6<» 


co5 

A.9 


(NT 


:2? 


o 


— ^ 


H 5o 


*"* • 




0,H 





OiH 


OlO 


o 


3 
s 


S H 


O 


•^ ^i 


co^ 


-^S 


»oeo 


«o^ 


o 








Od o 


t^ -^ 


CO 00 


t^i-H 


00 CI 


^^ 


H 


jj 


o 


oi§ 


a^^ 


Oi<? 


00*?^ 


1;-?^ 


02 


£ 




Oi ^ 


O) tA 


Oi rH 


Oi Oi 


OS *-• 


OS '^ 





O 

5 




a> 


r-t ^ 


©« 1-H 


CO ^ 


^ CO 


ua^ 


M 


o 
o 


o 

o9 

o 


9^ (M 




^S 


CO 00 


00^ 


if 




r-t 


oi;H 


O) kO 


oa*-i 


OS a» 


OS .-1 


S 
55 




C5^ 


C^ »-H 


CO fH 


"* CO 




o 




o 


2 «3 


9o 


t^"^ 


CO 00 






i; 


o 




o<=> 


9 c<» 


6a9 


»<?• 


6s9 




1 




c^ 




o 


O) 


Oi »o 


OS^ 
0« 1-1 


OS OS 

CO 1-H 




CD 

n 


o 
o 







o9 


9 <N 


o»9 


6s?^ 




H 


S 


CO 









Oi ^ 


OS »o 


OS r-l 




O 

s 


!3 










o> 


i-H ^' 


d 1-1 




o 











s*® 


90 






^ 


o 








o9 




9 c^ 


OS (A 






00 












OS 


I-H ^^ 






H 

O 




















o 
o 











o9 


9 CI 


• 




Hi 


lO 












s^ 


t-^ 




















»—• 


















> 

X 








PO 


PO 


QO 


«o 


PO 


PO 




%u 




CO 


^ 





lo 


CO 


OS 


X 






to 


"^ 


"* 


CO 


CI 


w* 


t-] 




t^^ 














» 






"mo 




i-H 


CO 


W3 


t^ 


a» 


rH 


e3 








«o 


'««< 


CO 


w 


fH 


t-< 






^ 


8» 


b 





^ 


1; 



TABLES FOR SETTING OUT RAILWAY CURVES. US 






CO o 



CO •-• 



CO 



'^ o 



or 

CO i-( 






CO -^ 



o^ 

CO ^ 



CO oa 

CO 



I 00 



Iggp 



ro 


»?,-. 


09 


or 


So 


® -^ 


c^ 


©« 



•IS 



O rH 



O^ 






O tH 

• • 

O '^ 






O ^ 

2* 



CO a> 
CO a> 

• • 

O Oi 



CO iH 



oa 


^ 


Od 


"<*< 


1— ( 


'* 


Od 


f-H 


Od 


1— t 


OS 


rH 


OS 





op OS 
OS Oi 
OS oj 



oa^ 
os^t* 

OS ^ 
I— I ^ 



CO 



OS 



r-l OS 



00 JO 

l-H *^ 



^ OS 

eq OS 

<=> OS 



1-H CO 

ot^ 

e^ r-l 



CO CO 
CM • 

ot^ 






00 

SCO 
o • 



or* 



to CO 
6s*^ 

OS t^ 
CO i-t 



op OS 
OS OS 

OS oj 

c^ 



o 

o9 

o 



OS 


l-H 


OS 


rH 


OS 


f^ 


OS 














• 








OS .^ 

OS ^ 
OS ^ 
rH ^ 



OS 



OS tN. 



kC CD 
OS . 

ost^ 

CO ■-• 



CO -"^ 
ot^ 



CO 9 



CO 0) 
00 

CO ^ 



W CO 

OS OS 
U3 CO 



OS • 
CI 



op OS 
OS ^ 

OS QS 



OS-?* 
OS ^ 

I— t ^ 






kO CO 
OS • 

OS t^ 

CO I-t 



op OS 

OS 9 

OS rtj 



OS^ 

OS "^ 

OS ^ 

I— t ^ 



o 

o9 

o 






PC po PO PO PO PO 




CO 



8d 



GO 
CO 



CO 



CO 



114 TABLES FOR SETTING OUT RAILWAY CURVES. 



00 
O 



P 

P 



o 

H 

H 







o 












9o 






$2 












C) o 




• 


CO 












go 




^ 
































g 


o 










*^o 


<?o 




O 


o 
















2 




























, 


• 


• 


o 

o 


( 






o o 


^§ 


s? 


a 


1 


•^ 








§o 


s- 


§^ 


s 


o 






-*© 


s? 


►-0 


•^s 


H 


2 


o 






oo 


-■"? 


CO o 


§ 


1 


eo 






co^ 


g- 


s^ 


o6a 

CO ^ 


^■■^ 
















O 


o 




T"© 


T^o 


9o 


9o 


CO oa 




s 


o 




o9 


oo 


oo 


.xO 


M>9 


M 


^ 


w 




<=5o 


o;^ 


<=^^ 


9a» 


O U3 


1 


S 






w ^ 


(N 


e< ^ 


ei 


CI r-l 


o 

o 


§§ 


o o 


o o 


So 


I-H oa 


w9 


Q 


t-l 


^H ^ 


o;h 


o4h 


I-H oa 


o»o 


O -"J* 


1 


S 






rH ■ 


r-l ^ 




I-H I-H 


rH d 




©«o 


«5 O 


^ o 


ooS 


-^S 


^S 


1 

s 




o 


oo 

• • 

o ^ 


I-H O 

• • 


U5 O 

• • 


W9 

■^2 


«5 0a 


CO 9 


S F Ss 


• 




o O 


s§ 


s? 






I 

1 


goo 


-^;^ 




^6 


§s 


SS 


o QD 

coca 


• 


o 






oaO 


cooa 
6a <? 


^ 00 

6a9 


ko CO 
<»9 







§- 


2^ 


§o> 


^S 


•^ W 


oa»o 

Ud CO 


g 

^ 


o 
o 


o? 




oa o 


oaO 


CO oa 
6a <? 


^00 

6a9 




1 


rH 


o 


<»,1h 


oa .^ 


oa o) 


oa«3 


oa "^ 






oa "^ 


I-H ^ 


c^ 


CO I-H 


"i^OI 


o 




o 


So 


<?o 


°Po 


CO oa 


Q 


g 


o 




o9 


<?o 


oaO 


oaO 


6a9 


g 


8 


M 




o 


oa 


2^ 


oa gs 


oa»o 
CO ■-• 


s 


1 
















o 






o 


S<=> 


<?o 


<»o 


o 






oO 


<?o 


oaO 


oaO 


»4 


1 


CO 






o 


oa*^ 


2^ 


oa oi 


o 








o 


So 


oao 




n 

n 


o 








o9 

o 


6^^ 


2^ 




O 


o 










o 


So 




H 


o 










oO 


9o 




•J 


»o 










o 


s- 




PO 


PO 


PO 


PO 


PO 


PO 








^ 


I-H 


1. 


1^ 


CO 


k 






CO 




CO 


b 


CO 


&d 




p» 55 




i-H 


CO 


W5 


i-^ 


CI 


•♦ 




5 g H 

"^ £ h 




&4 


^ 


to 


h 




h 




B 3 












I-H 


w* 


•OHV 


donxo 


K?T 


o 


o 


g 


9 




s 



TABLES FOR SETTING OUT RAILWAY CURVES. 116 









o 












T**o 








1 

?! 


o 












(M O 

Ob 




K 




o 










T^o 


T^-H 




Jr. 






o 










,1.0 


CI Oi 




P>3 
O 




* 2 


•o 










® 6 


s^ 




5r. 






















^ 


• 


o 








*^o 


T^.M 


r ^ 






4 
H 


o 








S o 


r-l Oi 

26 


Ow 






O 













"^ 


Tt< ^ 


Tj4 '••' 






o 






epo 


*^-H 


T** Tt< 


»POi 






H 


1 


o 






oo 


6oi 


A.<p 


CI —' 






2 






So 


So 


2cb 


Oo) 






o 


o 








CO 


CO ^ 


CO 


CO ^ 






"^ 


5 






























i 










Q 


o 




r^o 


w ^ 


00^ 


•Poi 


t^»o 






m 




o 




oo 


ooa 


OO 


»-• •-• 


(n'? 






8 

1 




® o 


® o 




o<» 


O'* 
CI rH 






1 

00 
















- 




o 
o 


§? 




CO ^ 


?^Oi 

OT* 




1-1 CI 

CO • 








ES 




rl O 


o6 


oc;^ 


<=>00 


O -* 


O CI 






s 


s 






i-H 


r-t 


rH "" 


r-t i-H 


^ d 








C^ 1-H 


eo Tt« 


«3 Oi 


«o!2 


*^£! 


00^ 






H 




o 


O Oi 


r-t «0 


'«*< i-H 


o^f 


o*:- 


»p^- 










o o 


oco 


o 00 


-^^ 


<nS 


coS 


















l-H 


C4 


CO 




• 

o 
o 


INTEB- 

8BCTI0N 

OF 




§9 


o O 


s§ 


6»P 




<n9 




3 


-HO 


©< CO 


s« 


o^ 


s§ 


§§ 


, 


»o 




















»c 


H 






2?^ 


/-^ ■^ 


oo o» 


;0 U5 


CO ©« 


00 o 




02 


1 


s 


o 


?^oa 


S«> 


Oi 7" 


Oi . 


6i^ 


00 . 




E 






So 


C4 eo 


Oi oo 


Oi-* 


Oi N 


Oid 




1— ( 
P 


o 




o> 




ea ^ 


CO l-H 


"^ CI 


«3 CO 




o 

t4 


o 


o 


S-^ 




OO 05 


CO »o 


CO CI 




<1 


if 


in 


o 


o9 


<?oa 


Oi T" 


Oi*? 


Oi*:- 


• 


« 


S 


£ 




o 


§» 


<N CO 


Oi 00 


Oi t^ 
eo^ 


Oi CI 

0* CI 






^ 


P4 


o 




o 


S'-' 


a-^ "^ 


00 Oi 


CO U3 




1 




o 




o9 


?i Oi 


§? 


Oi T* 


6i*P 1 






o 


Oi 


<Neo 


Oi QO 


Oi "<*♦ 
eo *-• 




























o 

o 

CO 






o 


9*Oi 


o9 


opoi 








^ 

■^ 






• 


o 


s<= 


<Neo 


Oi 00 
Cl^ 






S 


M 
u 

n 

CO 

e 

o 
9s 


o 

o 








o 
o9 

o 


<?Oi 


o9 

CICO 








o 










o 


s^ 










o 










o9 

o 


Oi fls 

As • 








PO 


no 


PO 


PO 


PO 


PO 




• 

s 




4f 




o 


•-4 


CI 




CO 


eo 




>< 


























=1! 






o 




o 




o 




PQ 

i 


( 




^ 


w* 
%* 


1— t 


C4 

So 


CI 

h 


CO 

&I 


















• 





116 TABLi;S FOR SETTING OUT RAILWAY CURVES. 



00 

H 







o 
o 












§§ 




d 




' 










CO o 




53 
5 














. 




o 

o 












o ^ 
U3 O 




2 
































1 

§ 


o 
o 








o o 


O Ci 


tH CO 


M 


o 






<?^o 


«pco 


<Nco 


T^O 




§ 

•* 


o 
CO 










1-H CO 

CO 


CO 


^■^ 
















O 


Q 


o 




•To 


<^'co 


<Pco 


cpo 


CO CO 




9 


o 




oo 


ooo 


o CO 


;-.»P 


«^ 


1 


c< 




<^ o 




§« 


g*^ 


O CO 

C^ I-H 


1 

I 


o 

o 


§? 


rico 

O 00 


*? CO 

oco 


^o 

o»p 


kO CO 

;h« 


<0 -H 




f-i o 


So 


<=>cb 


<=>t^ 


o CO 


o o 


g 








rH 


I-H 


1— t 


I-H I-H 


^ C<l 




ft CO 


i-t CO 


00 o 


oa £2 


^:^ 


-^s 


KTS (O) THEBBTO 




• o 


ooo 

• • 

o o 


1— 1 CO 

• • 

o CO 


CO vo 

• • 

Olr^ 


^2 




^2 

cog 






















o QO 

-6 


T'CO 
OOO 

(mCO 




CO QD 


oo 


So 






/-» CO 


^-K CO 


oao 


t^CO 


"^ •-• 


«.^ 


1 




o 


§«> 


s«> 


S'? 


0« 


<»«> 


Oi * 


^ 




i-t o 


c^co 


S«^ 


oa CO 


a» o 


lA 0% 


o 








©< 


CO i-H 


0* N 


'M 




















o 


o 


§? 


o«2 

0<i? 


oso 


t^co 


t'C! -* 


» 


a 


o 


o9 


oa»f> 


6>^ 


o> . 


•% 


? 

H 
g 




o 


i-H o 


C4 CO 


^r- 


a»co 


a»o 


i 










w *^ 


CO 1-4 


•<ii<G^ 


e 


o 

o 

CI 




o 
o9 


§? 


o«2 
o^ 


90 


t^eo 


g 


5 




o 


^ O 


C4 CO 


Sr- 


O) CO 


s 


1 












o^*^ 


CO I-H 
















to 


e 


o 

o 

CO 






O 

o9 


§? 


oS 
o«P 




O 


23 








o 


^O 


<N0O 


g*- 


















< 


1^ 








o 
o9 


§? 


o«? 




00 

H 










o 


I-H O 


<NcO 




o 

s 










o 


oS 
o«> 
















o 


P^O 




PO 


PO 


PO 


PO 


PO 


PO 




1?2 




lo 


i-H 


Id 


^ 

c^ 


a 


!^ 






CO 


I-H 


"* 


C4 


»o 


CO 










oo 


00 


C9 


« 

»* 




9M^ 
E M 2 




»o 


-* 


"* 


CO 


CO 


04 


4 






o 


2o 


2d 


o 


h^ 


o 

I-H 




Q o 
















•OHTi 


[0 HXOJ 


SSI 


o 




o 


o 


9 


S 



TABLES FOR SETTING OUT RAILWAY CURVES. 117 



H 

O 







o 












*^o 






o 












fHO 




? 

S 


CO 












go 


• 


o 

o 




o o 
^6 




o 
o 








ts 




^§ 


3 


H 


T*< 








§^ 


^ o 


5« 


o 






Mo 


«5t- 


o 9 


Op CO 


► 


o 






o9 


o*:- 


flnoa 


§ 


00 






CO 


^^ 


CO CO 


CO 


^^ 


































o 
o 




o9 


^?r 

<=>*>• 


•Poo 
o o 


T-co 

fH Oi 


r-4 

ojco 


O 


©< 




<=>6 




s« 


§i 


c^c^ 


i 

Q 


1 

00 
















o 

o 


?9 




CO 00 

oo 


9co 


(N fH 


C» CO 




i-H 


1— 1 o 


® 6 


<=>co 


Oi) 


O C4 


O oa 








rH ^^ 


I-H 


I-H 


fH fH 


fH fH 




I-H t^ 


Oi 00 


CO CO 


'^ J^ 


00 S 


^2S 






o 


o o 


O O 

« • 

O CO 


CO Oi 

• « 

o CO 


t^cp 

^2 


^2 


«39 


H H Bb 


* i 


8?: 


— ' OD 
6o 


o O 


U3 00 

6«> 


fH M 

o . 


I1.9 


3 

i 


-HO 


§« 


^(b 


sa 


u3 a> 


or* 

coc« 


• 


o 


§? 


g? 


<?co 


00 1-H 
As CO 


U3 CO 


CI 00 
6a9 


E 


5 




I-H O 


C4 CO 


Od CO 


oa(N 


oaoj 


oa t^ 


o 








ea ^ 


CO i-t 


'«*< fH 


U3 C^ 


^ 


1 
















o 

o 


o 


§? 


—K 00 

§9 


9 CO 
oa oa 


00 fH 


»0 CO 


S5 




o 


i-t o 


<N CO 


g«3 


Oi <N 

CO fH 


oa oa 

"^ fH 


^ 


1 
S3 






























•< 


4 

H 

H 
O 


o 
o 




o 
o 


I-H O 


©«.co 


9co 
oa 05 


00 f* ' 

6a «> 
oa c» 

CO fH 


^ 


a 






























OD 

n 

H 
O 
Se 


1 


o 
o 

CO 






o 

o9 

o 


I-H O 


,fK 00 

§9 

CI CO 


9 CO 
oa oa 


M 


















n 


o 
o 








o 
o9 


§?: 


§? 




m 








o 


r-IO 


c» CO 




5 


















fe 


















o 

s 


o 
o 


• 








o 

o9 

o 


r-l 




PO 


PO 


PO 


PO 


PO 


PO 




3 «2 






CO 


o 


o 


CO 











CO 

f-H 




CO 


00 






f 




"* 


CO 


fH 




"* 


CO 


« 




o 

fH 


to 


8d 


^ 


8o 


h 




6 S 














fH 












_ 


o 







•oay. 


fOBXO 


tan 








o 

OS 




s 



118 TABLES FOR SETTING OUT RAILWAY CURVES. 



g 



o 

< 



H 

O 

S 



i 



3 



^ 



o 
o 

CO 



o 
o 



o 
o 



o 
o 
eo 



So 



o o 



o 
o 



o o 






CO ^ 



0(N 



o 
o 



as 

H 5 o ■< S 



o 
o 



o 
o 

C4 



o 
o 

CO 



^ o 



o o 






5o 



0<N 



00 U3 

O 00 

« • 

o w 



00 04 

• • 

o CO 



o OO 



04 

o 
o 

CO 



6 









o o 

U3 



® o 



os»o 

CO 



9^ <N 
o ^ 
0(b 



r-l ©« 

o»-i 






15 



^ o 



o 
o 



«3 

00 



9^ <N 



i-t o 



©1 04 



«-" o 



o 
o 



o 
o 

40 



00 C4 

Od • 
oa ■-• 

CO i-« 



00 O 

69 
o t% 



CO ^ 

As 00 
Oa • 



oa '^^ 
oa M 



00 C4 

oaT^ 
oa .-• 
eo f-i 



o . 



rH O 



oa-* 
oa CO 



oS 
o?> 



l-H O 



o 

o9 

o 













*^04 

o *-• 



oa «o 






ko CO 



"8 



CO 



eo oa 

As «o 
oa • 

oato 
US c^ 



CO u3 

As 00 
oa • 

oat^ 



00 C4 

oa • 

oa t-i 
eo *-• 



9 « 

oa-?* 
go 






O 

o 

i-iO 



o*^ 






S O 



PO PO PO PO PO PO 



eo 



00 

eo 



CO 

CO 



^ 



o 



o 



eo 
eo 



CO 



o 

C4 



;-. b> 



So 



Sa 



*Oay dO HXOKXl 



§ 



TABLES FOR SETTING OUT RAILWAY CURVES. 119 






m 
P 










O 












cpo 






o 












.-hO 




• 


<:o 












<=>6 




D 














CO ^ 




































!S 


o 










*^o 


cpt^ 




o 


o 










9 


9 




1 












»o 


kO 


o 








-J^o 


*M^ 


CO 50 


m 


1 


o 











9 


.-H CO 

2<N 


!«! 


g 










'^ 


-^ ^ 


Tt« "^ 




o 
































S 


o 






e^o 


l»•^- 


op to 


T^o 


1 
1 

Q 
03 


o 






69 


69 


09 


^ 


§ 
3 


CO 






Oo 
CO " 


§^ 


%^ 


gi 


o 

o 




oo 


69 


Is 


09 


«5 CO 

;h9 


!« 
^ 


•4 


c^ 




<=>6 


06 


0<N 


o<b 











ea ^ 


e^ ^ 


(N 


c< 


e^ f-« 


o 


go 


•Tt- 


(N^o 


«5o 


Od CO 


t^co 


s 


00 


o 


6<P 


6<p 


09 


o9 


• CO 


o 


5 


1— ( 


i-H O 


Oo 


Ocq 


0«c) 





CO 




H 




^^^ 


l-t 


f-l ^ 


»-t ^^ 


I-H I-H 


I-H I-H 


§ 


3 

Si; 






























S 






»-t t^ 


t^co 


CO 


«o«§ 


'-^S 


99 




^^ 


o 


o <x> 


oco 


<N 


vo9 


^9 


H 






• • 

o o 


• • 


66 


02 


-2 






















is 


I £ 


or* 


T^CD 


«o 


IS 


6^ 


coSS 

^9 


H 


S H 


^ fc 

n 


ocD 


O CD 


00 


2 


^6 


Sot 


oz. 
CO CD 


20 


m 


§s 


• 


o 


§? 


o«o 


oao 


00 CO 
69 


CO CO 

69 


^ 
69 


O 

B 


^ 
g 
g 




I-H O 


<N (N 


S«> 


Od 

CO r-t 


Oi CO 

'«*< I-H 


oa ><*< 


o 
o 


o 
o9 


§5 


§9 


OiO 


00 CO 

69 


coco 

^ CO 
oa . 


f 
5 


1 


r^ 


6 


»-t o 


<N(N 


g^ 


oa 

CO 1-H 


oa CO 


o 




o 


§» 


^ 
o9 


9o 


00 CO 
69 


Q 


12 


o 




o9 


S*? 


g 


g 


CI 




o 


r-l 


Cl <N 


S^ 


oa 
CO ^ 


s 


§ 






























QD 


£ 


o 









§5 

rH 




Oig 


P 
o 
is 

s 


1 

M 

< 
n 


o 

CO 






o9 




%^ 


o 

o 










o9 


§5 


§? 




OD 











1-H 


ea (N 




B 
O 


















o 













0*^ 




s 


o 










o9 




o9 

I-H 




PO 


PO 


PO 


PO 


PO 


P 




SC oS 

► St 




a 

o 


1— ( 


a 


« 


e^ 


CI 






•^ 


o 




"* 


CI 










CO 




CO 


00 







oS§ 




CO 




CO 




CO 


fH 




5gf 




o 


§0 


% 


^ 





S» 








o 


o 














•oay 


40HJrC 


>KX1 


o 


o 




















w 


"<<< 


CO 


00 





CI 

I-H 



120 TABLES FOR SETTING OUT RAILWAY CURVES. 



CD 

"A 
H 
O 

< 



00 



t 



H 

PQ 




















f^ 



















.I4 




• 



CO 












«>6 

CO ^ 





































?% 













*:-o 


r'e^ 


















§1 






2 
































1 

H 











cpo 


*^<N 


'T^o 


• 
85 














60 


6«o 


•^*? 




Tt« 








06 


§^ 


§^ 





8 






























s 


s 









ro 


^c<l 


*^o 


«<M 


a 









00 


o<p 


'O 


w«p 


3 




1 

2 


CO 






CO 


^^ 


CO 


s« 








§0 






Ss 


CO 

;-.9 


H 

i 


c^ 




c^ 


® 6 


s« 


§« 









§0 


o«P 




Is 


00 
69 


;^9 





5 


r^ 


r-t 


rH 


0<N 


OvQ 


00 


"O 




H 








f* 


rH ^^ 


f-H t^ 


f^ f-H 


s 


S 



















g 
















t 


«! 




^ (M 


»o 


C<1 


<=>s 


<»S 


o>S 









<:o 

• • 




Ud 

• • 

C4 


• • 

Ud 




§S 




lis 

eg 


1^^ 

N 



V 


SS 


OCD 


CO ^ 


S8 


r? 


3 

i 


--6 


«e» 


^ib 


00 






d 







ss 


9^ (N 


QOO 

6.9 


A» CO 
Oi . 


100 
6*? 


g 


23 




r^ 


C4 C4 


Oi »Q 


Od 


oaio 


oa « 











C^ ^ 


CO !-• 


-^i-i 


»OC9 
















H 


i 

1 









o9 


o<P 


g§ 


9 <M 


00 
69 


69 


•% 


rH 





r-IO 


<N (M 


s^ 


o) 

CO ^ 












§s 


§? 


9« 


00 


A 









o<? 


^'P 


69 


g 


8 


cs 







r-l 


C^Cl 


§^^ 


Oi 
CO t-t 


s 


g 






























OQ 


1 
i 












§9 
—• 




9<M 


n 
% 

in 
H 

M 




CO 






o9 




i*^ 













o9 


§s 


§? 




n 

H 












f-t 


<N« 


















§9 




J! 













o9 
















® 


i-H 




PO 


PO 


PO 


PO 


PO 


PO 




iB ^ 




^ 


^ 


^ 


^ 


^ 


» 




g H 




t^ 


CO 





CO 


CO 









»o 


»o 


ud 


"* 


"* 


"* 






W3 






CO 










(N 


»o 


f^ 


"<<< 




CO 









§>! 








e 


So 


•oay 


20HX0 


NSl 















g 




S 


s 








94 


•^ 


CO 


00 


CI 
















i-i 


m-4 



TABLES FOR SETTING OUT RAltwAY CURVES. 121 













o 












•^s 






o 












09 






CO 












<=>6 




o 














CO 




23 
































h 


o 










T^o 


*^o 




O 


o 










09 


o»p 




H 


»o 










06 


<=>6 
















»o^ 


U3 ^ 




















1 


o 








(No 


THo 


*^S 


• 


P 


o 








o9 


«» 


09 


H 
O 

3 


in 

1 


'««< 








<=>6 




§^ 


o 






•To 


•^lo 


'^Ho 


"^S. 


1 
1 

00 


o 






oo 


o»o 


09 


o»p 


§ 


CO 






CO 


^o 


^^ 


CO 


q" 


o 




A o 


-To 


(No 


»Oo 


*s 


^-^ 


o 




§9 


o»? 


69 


o^o 


oO 


8 
1 


<N 




<=>6 




s^ 


Oa> 


o 
o 


§§ 


§? 


o 9 


cpo 
o»o 


09 


Oi 
o'? 


Q 


a 


l-H 


^ o 


f-t o 


2« 


2^ 


<=>00 


(N 

1-^ 1-^ 


§ 


1 






























S 


U 




*-• o 


^ o 


CO o 


CM 


»2 


-2 


1^ 

1 




o 


O «3 

• • 

oo 


o o 
6 ©« 


r-H VO 

• • 


CO 

• • 

(X) 




• 


§s 


§§ 


<x> 10 


09 






3 

i 


^o 


«*e» 


CO ^ 


§00 


§3 


(D 


• 


o 






CO -^ 


CO 


00 

OS . 
Oi (N 


CO 
6.9 

Oi 00 
U3 ^ 


o 
o 


o 
o9 


g? 


§? 


§? 




00 

6^^ 


1 


l-H 


o 


rH O 


<N(N 


CO Tt« 


CO 




o 
o 




o 
o9 


§? 


§§ 


§? 


^2 

oao 


>S 




w 




o 


r-l O 


(N (N 


CO '^ 


^«> 
















n 

n 


e 


o 
o 






o 
o9 


§1 


s? 


§? 


1 

a 


M 

00 


CO 






o 


i-H 


(N<N 


CO "^ 


o 
o 










o9 


§? 


g§ 




"^ 











•-• 


©« o« 




1 


















o 

o 












o9 


§? 




h) 


U3 













I-H 




PO 


PO 


PO 


PO 


PO 


PO 




ail 






^ 


CO 




CD 


e<i 






"^ 


CO 


f^ 




"* 


CO 






00 




CO 


W3 


CO 


e< 








•-4 


C4 


CO 


"* 


»o 




5|s; 




e 


^ 


h 


^ 


Sd 


& 




s S 






















o 


^ 


o 


^ 





s 


. •oar 


<OHXC 


an 


o 


o 


o 





s 








ci 


"^ 


CO 


00 


e^ 
















1^ 


i-i 



122 TABLES FOR SETTING OUT RAILWAY CURVES. 



CO 

O 



ot 



CO 



O 

o 
CO 



o 
o 



o 
o 



oo 
® 6 



o 
o 

CO 



o 
o 



o 
o 




\ 

\ 

s 

o 

s 

M 

-< 
n 

00 

e 

o 



(N O 



O ©« 

O "^ 

• • 

oo 



o 
o 



9 



« 



^ o 






O "* 

eo ^ 



Oo 



T O 
o ^ 



<N CO 

O CO 

• • 

O t-i 



oa«3 
Ot^ 

• • 

oeo 



o CD 



o I* 



O ^ 



Oco 



C4 CO 
C4 CD 

• • 

oco 



w^ CO 



o T 
i-t o 



o 

o 



o 
o 



o 
o 

CO 



o 
o 



oCO 
o«> 



©« 



f-tO 



eo eo 



o«S 
o« 

C4 r-t 



o T 



CO 



«>o 



W3 

O 

co^ 



O "* 



O "* 
Oo 



CO CO 
o ^ 



CO »o 



O CO 



Ud CD 



o CO 

CO ^ 



CO CO 



CO c^ 

6-* 
oo 



^32 
<=>2 



CO eo 

oo 



Oi . 
Oi o 



OS 



o 



S 



ooo 



CO CO 



oS 
o*P 

(N f-t 



a» 


CO 


o» 


CO 


CO 


CO 


o 




coeo 1 



o o 






o 
oO 

o 



C<l 



S9 



CO eo 



o 
o 

U3 



©« 



1-IO 



C4 .-I 



o 
oO 

o 



o T 

i-i o 




PO PO PO PO PO PO 



00 



CO 

CO 



eo 
U3 



OI 



CO 



o 

o 









o 

eo 



CO 



CO 
89 



•oay AO HXOKXi 



o 

o 



s 



o 
o 

CO 



o 
o 

00 



TABLES FOR SETTING OUT RAILWAY CURVES. 123 



H 
SB 

O 

< 



CD 

P 

P 



o 

M 

I 



LENGTHS BOUND ABCS, WITH OFFSETS (o) THEBETO FBOM DISTANCES (d) ON TANOBNTS. 


• 

% 

H 

% 

\ 

I 

(O 


o 

o 

CO 




600-3 
0-00 


o 

o 








o 

o 




O o 


o CO 


C0«3 

o c^ 


o 

o 

CO 




§§ 

CO o 








o 
o 






(N o 




oop 


CO o 


s 


r-l O 


§« 

^O 




o 00 

2<^ 




oop 

2*- 


o 


O ^ 
O CO 

• • 

oo 


1-H kO 

• • 


»0 I-H 

o op 
6 c^ 


(N O 

r-l O 

• • 


C4 00 

« • 




lis 

is 


• 




i! 


COqj 


oO 

Si 


o 00 


600-3 
11-26 


1 

s 

5 


o 


^ o 




o . 
eO(N 




9- 


599-8 
11-25 


o 
o 

1— t 


o 

o9 

o 


i-i o 




CO e^ 






o 
o 




o 

o9 

o 


§5 

I-H O 


C4 r-4 


§? 

eo<N 




o 
o 
CO 




o 
o9 

o 




©« I-H 


CO <N 


o 

o 


X 


o 

o9 

o 


§? 

^O 


o ^ 


o 
o 

U3 




o 

o9 

o 


^ o 




PO 


PO 


no 


PO 


no 


PO 




fig 


<% 




1* 

o 




CO 


CO 

So 


o 


■0«T40BX0«n 


1 


O 


s 

CO 


i 


f.^ 


o 
o 



124 tABLES FOR SETHNG OUT RAILWAY CURVES. 



CO 
CO 

E 











o 














,o 












• 


<o 












o 














21 








, 
















S 


o 
o 












? 






















• 


1 


o 










JP 


p) 


o 










g 


as 


"^^ 












1 












N^ 

5 


o 






*r© 




t« 


1 


o 






CO © 




(Q 


CO 






2© 




O 


Q 








"* 




3 

go 


1 












o 
o 




*^o 

00 o 


s? 




H 


©^ 




<Mo 


Oi lO 




f 


m 






<N ^ 


CO i-» 




o 
o 


CO o 


o9 


1^00 

US*:- 




H 


rH 


<=>o 


CO W3 


CO 00 




i 


O 
H 

M 




»-l *-* 


rH i-l 


« »o 






o'* 


-^00 


CO <N 




S 


o 


?*? 


• • 


WJ?- 








<^ ^ 


O 00 


CO 


<^ 


g 






^ »-l 


T^ »o 


i-H f-t 


■ 




^1^ 


2 IB, 




%% 


423-7 
207 


t 




2 


C OQ 


0)0 




? 


1 






00 "«*< 


^00 


CO C<1 


1 




i 


o 


TH9 

00 W3 


"i-l 00 


• • 

©t* 

CO C9 


1 


o 




OJ »-i 


U3 


Oi ^ 


>o 




^ 


O 


o 


o 


00 >«*< 


«««> 


II 




^ 


^ 


o 


o9 


• • 


OO • 


1 


1 


? 


1-4 


© 


00 to 

OJ r-t 


Soo 
»o 


o 




^ 


00 1* 


1 


S 




o 




©9 

© 


98-4 
16-0 














CO 


5 


o 






© 




1 


o 

CO 






©9 

© 




^ 














o 


o 












< 


o 












pq 


T** 












CO 














i 

9; 














o 












s 


o 

W3 












PO 


PO 


PO 






"^ h s 

Hi 






^ 


b 








CO 


W5 

CO 


© 








^ 


o 


w^ 








% 


s» 


1 






a o 




CO 


CO 


v4 




•0«Y 


<OHxe 


Nxn 


s 


© 














Ol 


'^ 





TABLES FOR SETTING OUT RAILWAY CURVES. 125 



CO 

H 
O 

e2 



S 



H 

O 



i 

i 






O 
O 
CO 



o 

o 



o 

o 



o 

o 

CO 



o 
o 



o 

o 



cq o 



00 o 

^ o 



^ .in 

r-t C^ 



CO 



CO CO 



r-l ^ 



^ CO 

^2 




23 



27-33 
49-44 


218-9 
66-49 



C4 00 

o © 



CO vH 



O 

o 



"x*< CO 
OO C4 



O 

©9 

o 



CO -«*< 

r-l '^ 



T^ «o 

OS Ud 

00 (N 

Oi t-i 



CI 00 



CO ""^ 



o 
o 



o 
o 

CO 



o 

o 



o 
o 






M 
O 






tjnr MO BLOtan 



o 

©9 

o 



-«*< CO 
9 ^ 

00 C4 

05 i-l 



o 

o9 

o 



PO PO PO 



CO 

o 

00 

C4 



00 
C4 

W5 



C4 



00 



o 

CO 

00 



C4 



o 
o 



o 
o 

CO 



126 TABLES FOR SETTING OUT RAILWAY CURVES. 



I 



» 
M 



O 

5 

§ 



s 

i 
H 

8 
g 



I 

OB 



it; 

s 



o 
o 

CO 



o 
o 



o 
o 



o 
o 

CO 



o 
o 



o 

o 






o 

o 



so 



CO ?> 



o I s 



COM) 



CO O 



1-4 '^ 

• • 

r-t -^ 



•to 

o9 

CO ^ 



to o 

lO o 



i^ CO 
to • 



o >o 

T^ o 

• • 

1-1 "^ 



lO ® 
CO . 

C4 ^ 



• • 

eo vH 



M 
A 

i 
3 



o 
o 



o 
o 



00 

• • 

Oi o 



00 -**< 



C<1 o 

04 00 

• • 

Oi o 



o 
©9 

o 



Oi 9 
C<1 o> 



00 "^ 

w9 
f-t '^ 



C4 O 
C4 00 

Oi o 
Oi vH 



o 
o 

CO 



o 
©9> 

o 



o 
o 



o 
o 



PO PO PO 




« 



C4 



*OVT <0 BXONXl 



oo 


CO 


T** 


CO 


o 


o 


^ 


o> 


e< 


"X*< 


o 


© 


© 


© 


e< 


-•»• 



CO 

CO 



C4 

o 



TABLES FOR SETTING OUT RAILWAY CURVES. 127 



en 
H 



m 



00 



M 



t 

§ 






I 



^ 



5 

O 
H 



H 

at 

Q 



9 
3 

t 

I 

OB 

n 

H 

3 






O 

o 

CO 



o 
o 

W3 



o 
o 



o 
o 

CO 



o 
o 






O 

o 



2° 



i-t ^ 

1^ bi 



o ** 

. • 



O CO 

• • 

r-4 CO 



S h !>« 



1 BO 



^ 52 
o 



20) 



<m9 



o 
o 



CO 
CO 



CO Oi 



00 CO 

:^^ 

i-H CO 



CO CO 

Od o» 
to 00 



CO 00 

CO© 



2 

% 

H 

% 

M 
n 

g 



2^ 



<N CO 

l-H CO 



^ CO 

00 
C4 00 



o 
o 



o 
o 

C4 



2^ 

Oi 



C^ CO 

o* t» 

i-t CO 






o 
o 

CO 



o 
o 



o 
o 



o 

©9 

o 



PO PO PO 



M O 



o 

1-4 



C4 



§o 



CO 

CO 



8d 

CO 



128 TABLES FOB SETTING OUT RAILWAY CURVES. 






M 

O 



o 

n 



f 



ca 

i 

Pi 



I 



»4 



H 

3 



I 

OB 

1 

a 



o 

o 

CO 



o 
o 



o 
o 



o 
o 

CO 



ooO 



o 
o 



® © 



00 "^ 



o 
o 



§ 



H 

CO 



I 00 



©<? 

r-t O 



® 00 



CO 

CO CO 
i-t CO 



CO o 

• • 

r-i 00 



00 CO 
CO CO 

• • 
i-H CO 
i-l CO 



o ^ 



s 



is 



o 
o 



CO 






o 

o9 

o 



o 

o 



C) CO 

0> CO 
r-t CO 



CO o 



©I-l 



-^ t>- 






00 



c) CO 

#% CO 
CO • 

o> CO 
^ CO 



© 

©9 

© 



00 ^ 
§00 



© 
o 

CO 



© 
© 



© 
© 

W3 



PO PO QO 



5 00 
b O b 

5 M o 



■oar Ao Hxoxn 



© 



p 

© 



© 



CO 

So 
CO 



oo 



© 
© 



TABLES FOB SETTING OUT RAILWAY CUKVES. 



129 



00 





.3 

o "^ 

CO 
CO 

P I 

I 



M 

e3 







O 














o 














CO 












d 














9 
























& 


o 












O 
H 


© 












M 


o 








^S 


t 




o 








t^9 

U30 


M 


S 






















a 

»! 


a 


o 






H^© 


Op CO 


g 


o 






<N© 


t^»p 


CO 






CO ^ 


^- 


O 


1 












o 




T»*o 


9«o 


lO t^ 




Q 


o 




<i>9 


<M»? 


©9 


1 


« 




o6 


S- 


CO © 
C<l CO 


i 




s 


s§ 


00 cQ 


io9 


i^9 


Q 




f-4 


so 


s- 


©<© 

^ CO 


«o t* 

rH CO 




a 












o 


us CO 


§^ 


»0 r-l 
4^© 

• • 




1 

M 

a 




• • 

1-1 1^ 


»§ 


CO © 


00 r-t 


|i 


• 


op JO 


1? 


s? 


^CO 


H 




tl 


© QO 


*^^ 


-^ 


Sr* 


©fH 


(N ^ 


^s 


s 

o 


E M 


o 


<N« 


co^ 


T^" 


S 


© 


O) 


OS Ah 


00 rH 

©9 

00 »^ 
<N © 


CO ^ 


1 


o 
o 


© 
©9 




S;o 


00 .^ 

©9 


1 


r-t 


<-> 


<3^I^ 


i-H © 


00 t^ 


•% 

O 






©"^ 


CO 


C4 © 


o 
o 




© 

©9 

© 


© to 

© 


<-H © 

CO 


CO 

a 


1 












o 
o 






© 

©9 


<N CO 

© ^ 


i 

>4 


M 

p 


00 






© 


© 


o 








© 




-< 


o 








©9 




n 

•0 


^ 








®6 




s 














H 
















s 

W3 












oo 


PO 


PO 


PO 








» 

"«*< 


OJ 


CO 


1* 






^ 


<N 


vH 


Ud 




f^£2 




l-H 


e«D 


»o 


O 




si^ 




C<1 


^ 




&I 




Ms 




?* 


^ 


8^ 


h> 




fi 3 




•-4 


CO 


>o 


© 


•OBT 


AOBXC 


nan 


© 

© 


s 


s 


© 
© 








C4 


^ 


© 


00 



130 TABLES FOR SETTING OUT RAILWAY CURVES. 



» 
O 




e5 







O 
















o 
















«o 














jj 
















§ 
















o 










Wo 




o 










1^© 




H 
1 


W3 










U3 ^ 




2 


























• 


• 


o 
o 








*^2 

CO © 


9 »o 
**9 


o 
















o 

o 






© 9 


CO 9 


00 '^ 
00 • 


IB 


CO 






<=>© 


<N»b 


-^ © 


S 










CO ^ 


CO ^ 


CO c« 


3 


o 
o 

C<1 




go 

© © 


© 9 
©kb 


C4 © 




5 


1 














o 


CO ^ 


MK U3 


© ^ 


© r-t 


04 0^ 


Q 


S 


o 


09 


CO JS[ 

© 9 


©T- 




ooK- 


1 


rH 


^6 


«^ kA 


rH O 


04 ud 


Ud © 


§ 




»-i ^ 


••» 


i-l C^ 


r-t T*« 


^ ** 


e 




i-H iO 


CO"* 


©•-• 


00 C9 


^co 


p 




o 


tp o 


St* 


1-^ i-» 

• • 


© t^ 

• • 


«>w 


g 






o »o 


4hO 


"x*< ua 


^© 


00 c^ 


e 






^^ "*•/ 


^e< 


r-l Ti* 


CO ** 


«Oi-l 


fig 


• 




oo V 


© T» 


cb^ 


eoC8 

• • 


g 


s« 


SO 


©r* 


C4 QO 


^^ 


i 


^ o 


<N0l 


eo ^ 


^ 00 


»0»H 






CO lo 


«o "^ 


'<^ f-t 


c^e^ 


^<0 


g 


^5 


o 


opS 


00 • 


«3 • 


©*:- 


t^co 


^ 




0> |A 


O) © 


© kO 


00© 


^C4 


o 




Oi^ 


^ Oi 


« "^ 


CO t* 


^ ^ 




S 
g 














o 


o 


S2 »o 


© ^ 


^ f-t 


O C4 


^ 


o 


©9 


«© 


OO^ 


u:>r* 


©^ 




1 
M 


rH 


o 


© »o 


© © 


©»o 


00© • 


i 




^^ 


©^ 


r-t e< 


©4 Ti* 


cot* 


o 




© 


52 »o 


to -^ 


^w^ 


A 


o 




©9 


a© 


cJoT' 


ujT^ 


1 


s 


Ci 




© 


^•^ 


© © 

r-t 04 


© >o 

04 T^ 


s 


g 


























ss 


fi 


o 
o 






© 
©<^ 


?>9 


© T^ 

cJoT' 






CO 






© 


© 


©© 

i-t c^ 
















2 


o 








© 


S2»o 




« 

1 
o 


o 








©9 

© 






o 










© 




H 

M 


o 

«5 










©9 

© 




PO 


OO 


PO 


PO 


PO 




i^ S H 

2si 




© 


© 


&> 


00 


00 






CO 


00 


94 

CO 




04 




ii^ 




CO 




^ 


l-t 


ud 




^is 


• 


o 
r-t 


§0 


%> 


h 


?* 






rH 


e« 


CO 


^ 


ud 


•OHT 


AOHXO 


mn 


s 


© 
© 


© 
© 


s 


© 








C4 


-^ 


<o 


00 


o 



TABLES FOR SETTING OUT RAILWAY CURVES. 131 









o 












^9 
CO o 






o 


o 












^■^ 




5 
















• 
















OS 




§ 


o 










T^o 


7* Oi 


^ 




o 










U3© 


lor- 






g 


»o 










<N0 


S" 


5 




s 






























t5 




i 


o 








*^o 


*?o> 


00 CO 


• 


P) 


o 








(n9 


«? ^- 




^"^ 


c 


H 


'^ 








r^O 


<^co 


"«*< ua 




H 


H 










"^^^ 


"^^ 


^^ 




O 


















^ 
H 


Oi3 


o 
o 








<»o> 


<N CO 

CO • 


CO »o 
^•9 






s 


CO 






co^ 


r-<^ 


c<i»o 


T^ CO 




3 










co^ 


00 ^ 


CO *o 




o 

o 








U3 CO 








2 


•< 


(N 




«© 


oc;^ 


^ »o 


cqco 


»o o 




^ 


1 






©< ^ 


<N^ 


<N ^ 


CO 


©< CO 




■< 
H 


o 


<No 


<Oad 


,«^ 


CO »o 


lO »o 


Oi 00 




1 


so 


o 


o? 




oT- 


.b9 


;^T' 


CO "5 




o 


5 


rH 


<=»<=> 


Oco 


Swa 


»-l CO 


CO o 


U3 CO 




X 






r-* ^ 


1-4 ^ 


l-H 


rH CO 


r-l CO 


i-« OS 








O Oi 


OCO 


»o ^'^ 


o »b 


CO 00 


°0-. 




g 


© 


CO J>- 


wr 


00 9 


00 ^ 

• • 


• • 










• • 

O CO 


cq»0 


i^^co 


00 o 


t^co 


^-2 


i»^ 


H 








i-H 


CO 


1-4 CO 


CO a> 


CO 


• 
00 


H 


















• pM 


INTKB- 

SBCTION 

OF 


55 S* 

o 


o 00 


:2? 




•^2 


to O 


r-4 

52 


o u 


5 

£ 


2« 


§s 


wS 






<o^ 


00 -g 

•^ S3 






^ Oi 


(N CO 


T^ud 


a» u3 


»-i 00 


^ -^ 


^ ft 


• 


o 


<p^ 




1^.9 


CO • 


a,*? 


/is '^ 

OS CO 


M 




Oi CO 


05 lO 


O CO 


o> o 


00 CO 


t^rH 


S8 


o 






os*^ 


1-H i-H 


<N CO 


CO CO 


^oa 


W3 


K 


O 
















^ II 


is 


1 


o 
o 


o 
o9 


9t:« 


C<l CO 

/is, »-' 


t^9 


0» lO 

CO • 


r-lOO 


« I 




l-H 


o 


05 CO 


Oi »o 


05 CO 


OJ o 


00 CO 






^^ 


OS " 


I-l l-< 


C^ CO 


CO CO 


'«*» o> 


A 




1 
H 






























8 




o 

o 




o 
©9 


91:- 


Oi CO 

/is «-• 

O) • 


1^.9 


CO . 


^-H 


» 


M 


c^ 




o 


o> CO 


05 »0 


05 CO 


OS © 




1 










05*^ 


r-t 1-H 


(N CO 


CO CO 




















00 


g 


o 






o 


2c» 


Oi CO 


T^ U5 




R 


o 






o9 


9«^ 


/is «^ 


i;-9 




H 


1 


CO 






o 


05 CO 


OS »o 


OS CO 




O 










Oi ^ 


r-t r-t 


C^ CO 




^ 


CO 


o 

o 








o 
©9 


OJ ^ 


(N CO 

/is '-' 

OS . 






00 

a 
■ g 


^ 








o 


O* /is 
05 CO 


OS«3 






o 










o 


s<» 






^ 


o 

W3 










©9 

© 










fio 


fiO 


OO 


PO 


PO 


PO 


• 




























CI 


^ 






^ 


CO 


<- 






»o 


"«*< 


co 


c^ 


Oi 


1— « 


o 


















fW^ 




5«g 








09 


CO 


^ 

^ 




PS 






e 


o 


o 


o 


C<1 

o 


o 


•< 


* 


? * 




00 


t^ 


CO 


"X*< 


CO 


c^ 


H 




c o 






l-H 


C<l 


CO 


-«*» 


•o 




•OHT 


fOIUO 


Kxq 


§ 


§ 


§ 


o 
o 


s 


© 



132 TABLES FOR SETTING OUT RAILWAY CURVES. 



CO 
H 

O 

Eh 



CO -g 



P 

M 



a 

3 



■♦3 



GO 



o 

< 






a 



O 

« 
H 



O 

o 

CO 



o 
o 



t>« o 






00 



CO 



<N V 

lO eo 



o 
o 



o 
o 

CO 



o9 



9 CO 



CO o 
CO ^ 



00 



CO 



o9 

CO CO 



i-t Oi 
CO »-• 



00 • 
^ 1-4 



CO o 

CO « 



o 
o 



201 
0-00 


203-4 
3-03 


208-5 
12-11 


217-6 
27-20 



00 kO 

eooo 



o 
o 



9 o 



_. CO 


00 ^ 


coo 


00 ko 


o 9 


cb-r 


«3i«?' 


o.*?^ 


i-H CO 


O Oi 


O** 


»-i 00 




I-I 1-^ 


r-4<N 


I-I ^ 



CO U3 



00 CO 
1-1 o 

• ■ 

O CO 



a) S 

•^ 00 



O ^ H 

o 



go 

rH 00 



QO '^ 



eg 






I 



H 

I 

n 

B 
O 



^ CO 

9 o 



OS 



o 

C4 



CO 



S 

CO . 

or* 

cooi 



CO O 



O 

o 



o 
o 



o 

o9 

o 



«J CO 

9o 

Oi 
OS 



CO 



kO r-l 

O) • 
O <N 



CO kO 

• • 

r-4 00 
I— I ■^ 



O 00 
U3 i-t 

^ lb 
©< t^ 



O 
00 t^ 






9^ 

I-I o 

'^ I-t 



coS 



o<?^ 

O 00 
CO ^ 



"x*< 00 
(N'T 



CO o 

oo^ 

Od t^ 



i-H lO 

0> 00 
CO -^ 






iO r-l 

o> • 

O 04 



eo o 

/In OI 

00 . 



O) a> 

CO »^ 
00 o 



-•^oo 

0>U3 



I-I »o 

0» 00 
CO •^ 



o 
o 

CO 



o 


2! CO 


»0 I-I 


o9 


9o 


o • 


o 


2? CO 


o o 




o> 


l-« I-I 



CO o 



o 
o 



o 
o9 

o 



2J CO 
S CO 

o 



»0 -4 
03 • 



o 
o 



geo 



ti X as 
O as 5 

5ps: 

u o 



PO «o PO PO PO PO 



CO 
o 

CO 



eo 
eo 
§b 



»o 



o 

04 



CO 

e 
OI 



CI 

CO 

CO 






*OHT <o luoxai 



o 
o 

Ol 



o 
o 



CO 



TABLES FOR SETTING OUT RAILWAY CURVES. 133 



00 

O 



oo 



M 
O 

H 
•J 

n 

e3 







d 


o 

O 
CO 












00-0 
6X9 






5 

s 




















o 
o 












Oi'p 






1 












W3 


U3 




o 








^po 


<?<N 


rj* Oi 




• 


^ 


o 








^bo 


O «3 


6i9 




O 




"* 








Ob 


q!« 


.-H O 
rj« 1-4 






















^ 


o 
o 








9<N 


C^ Oi 

;^9 


(N 00 

69 




1 


CO 






§= 


§« 


r-4 O 


C4 (N 




23 








CO i-t 


CO 04 




*"^ 


















3 


S 


o 

o 




g§ 




0» Od 
.b9 


^00 

(n9 


00 CO 




DQ 

8 


< 


c^ 




<=» 6 


0(N 


o o 


1-4 (N 


O^ © 




^ 






04 " 


(N '^ 


<N r-4 


C4 <N 


04 -^J* 






1 


















o 


T* O 


*^<N 


CO Oi 


1^00 


CO CO 


CO Oi 




a 


DQ 


o 


6? 


0«3 


<n9 


<i>9 


w?' 


-^•^ 




Q. 


a 


^H 


<=» 6 


^(N 


o o 


O <N 


rH O 


« o» 




at 


s 




r-* ^ 


p-4 ^^ 


I-l 1-4 


^ <N 


1-1 '^ 


rH CO 






CO C<l 


(N 2 


CO S2 


»oSg 


O Oi 


Or? 


• 


g 




o 


• • 

O 94 


r-t O 


^9 
co<^« 


00 o 


CO CI 


• • 

00 © 




H 








i-» 


<N 


"" <<1« 


r-t CO 


C4 o> 


a 

1 


INTER- 

SECTIOK 

OF 


1 9 


S2 


6? 


CO^ 
g9 






Oi^ 


1 


i 


Se« 


o o 


«§ 


O iH 


^s 


Oi 


1 






59 c^ 


I^O> 


00 00 


CO CO 


I^Oi 


00 fH 


w 


6 


o 


<?»p 


6^9 


«>9 


r-?' 


;^*^ 


b?' 


8 


23 




Oi cq 


Od o 


Oi (N 


o o 


Oi (N 


Oi © 


o 




oa ^ 


i-l i-H 


04 C<l 


CO <^ 


T^ CO 


^ Oi 


II 


n 


O 


o 


o 


SPC«4 


**o> 


00 00 


00 CO 


t*Oi 


1 


g 


o 




o*S 


oj9 


«>9 


l^?' 


-^•r- 




? 


^H 


o 


o> c^ 


o> o 


Oi 04 


Oi o 


Oi 09 


1 






a> 


r-4 i-H 


<N C^ 


CO "^ 


T^© 


§ 


o 




o 


^ C<l 


t^Oi 


00 00 


CO © 






o 

C4 




©9 

o 


9»o 


6i9 

Oi O 


0)9 

Oi <N 


© © 




V 






^^ 


Oi^ 


i-t ft 


<N C^ 


CO -«*< 




s 


g 


































m 


g 


o 






o 


5S<N 


t^Oi 


00 00 




B 


o 






o<=> 


9»o 


oi9 


«>9 




(4 

o 


5 


CO 






o 


Oi ^ 


OiO 


© <N 












Oi ^ 


»-l rH 


C<l (N 




£3 


M 


















U 


o 








d 


5S« 


*«-© 








o 








o9 


Oi ip 


©9 






CO 


^ 








o 


2? <N 


© © 


















Oi 


I-l r-t 






o 










^ 


X<N 






3 


o 










©9 

© 


Oi to 






oo 


OO 


oo 


OO 


OO 


OO 






■< H ^ 






O 


s 


Oi 




Oi 








1-4 


CO 


^ 


ud 


vH 


04 






„ S H 




















g sa o 




In. 


^ 

"«*< 


ft 


00 


% 

CO 


CO 








"«*< 


CO 


C4 




ud 


^ 










O 


o 


o 


o 


o 


o 








>o 


1-4 


t^ 


CO 


00 


"^J* 










f-4 


1-^ 


C4 


0<l 


CO 




•oar 


AOBXfi 


man 


o 
o 


o 
o 


O 




© 


© 

© 










Ol 


•^ 


CO 




1-4 





134 TABLES FOR SETTING OUT RAILWAY CURVES. 









o 












9© 








o 












w © 






• 


CO 












»-l o 


^„„^ 




^ 




































5 


o 
o 










»o o 


9© 

CO "T" 






1 














U3 


• 


o 
o 








©9 
•^ o 


©r* 


7* »0 




M 


w 


































s 


at 


o 






^© 


r"© 


O^iO 






S 


o 






•^9 


"x*< T* 


00 «3 






£ 


CO 






o© 


<='(N 


<=>(X> 


^ © 




§ 


1 

5 








CO *^ 


CO ^ 


CO*** 


CO r-< 




s 


o 
o 




i§ 




'^ © 


00 Ud 

oo "!** 


© -**< 




1 

a 


d 




So 


©cq 


^00 


© © 


»-• <<1« 




1 






(N ^ 


<N ^ 


(N*" 


<N i-» 


<N CO 




o 
o 


o o 


©7" 


©9 


© »o 


2? 


00 © 

1^.9 




Q 


P 


»-H 


<=» 6 


0(N 


r-i 00 


© © 


-«^ 


r-t CO 




1 




r-t ^ 


r-t ^^ 




i-H rH 


CO 


r-t lO 




o 


O) CO 






©*p 


lO © 
00 © 


© 00 * 

• • 


m* 




©c^ 


©00 


0^2 


CO ^ 

^CO 


^ CO 


©t^ 


'5 




• 




udOO 

© QO 


^§ 


QD 

;^9 




2^: 


©s 


'o' 




s« 


§« 


CO ,H 


^8 


§j8 


CO 00 


S2 t 


g 






















I"" eft 


i^io 


(NU3 


— . "^ 


I-l © 


CO 00 


<M ^ 


H 


d 


o 


cpS 


6j«p 


©T^ 


03 « 


©9 


w-* 


RADIUS 

'eet = 85 Tm 


O 

B 


5 

s 




Od 


© CO 


© © 


CO 


© CO 


© r* 


o 

o 


© 
©9 




OS CO 


© • 


©? 


•-• © 

©9 


21 




l-t 


© 


^^ 


© ao 


© © 

<N r-l 


CO 


© CO 


o 


o 




© 


^^ 


«^«a 


<N «a 


©•? 


Si 




p 


o 




©9 

o 


2? C5 


© QO 


© © 


*^ 


S 

M 


g 








© 


l-N ^'^ 


C^ r-t 


CO 




o 






© 


^«> 


^lO 


OI «3 






h 


o 


• 




©9 


©^ 


©<p 


©T** 




1 


CO 






o 


© c<l 


© CD 


© © 














© 


r-t ^' 


c^ •-• 




o 








© 


^^ 


«^«3 






n 

2 


o 








©9 

© 




©00 








o 










© 


^«> 






a 


o 


k 








©9 

© 








PO 


PO 


QO 


PO 


PO 


PO 


• 

o 








QO 






^ 


l«^ 


b 






CO 


r-t 


»o 


CO 




«3 


H 


1 


S«2 




«3 


«3 
US 




© 


00 










o 


h 


o 


o 
© 


^ 


S» 




S O 








i-H 


i-H 


c^ 


C4 




•oav, 


10 uxo 


KSI 


© 

© 


© 

© 


© 

© 


s 


s 


s 










Oi 


"^ 


© 


oo 


© 

^4 





TABLES FOR SETTING OUT RAILWAY CURVES. 135 









o 












"P© 






S 


o 

CO 












2*? 


b4 




o 










r© 


•P© 


O 




^ 


o 












2*^ 


-* 




o 








7*© 


7*© 


*^t^ 


s 
5 




o 










CO 00 

5- 


2"^ 






o 






cpo 


T* © 


*pl^ 


C<l CO 




iN 


o 






^© 


CO op 


to »^ 


;-i9 




tr 


CO 






<=>© 


©;h 


<=»!;- 


•-• t>. 




5 


1 








CO 


CO 


CO*^ 


CO rH 




#»^ 




















^■1 


o 




-?*© 


^ © 


Wt^ 


**eo 











o 




©9 


;hoo 


co»o 


cb9 




P 


^ 


Oi 




S© 


©.1^ 


0|^ 


©t^ 


C^© 




o 


^ 






©< ^ 


Oi 


c^*^ 


(N ^ 


CO 




5 

fe 


rt 


















1 


o 


f> © 


-^OJ 


»0t^ 


t-^co 


CO "«*< 


lOO 




g 


« 


o 


§9 


©? 


,14 «3 


w9 




w?' 




s 


^H 


r-t O 


© ^H 


©t^ 


©t* 


© © 


•^ t^ 




at 


is 






r-t 


p-4 


rH rH 


r-4 CO 


r-t ^ 






I^O> 


I^ J>- 


Tt4 52 


c^ ISI 


"oS 


©00 


^-^ 


g 




o 


O 00 

• ■ 


W3 »0 

• • 

© t^ 


© ^ 




^2 

©*^ 




00 

el 


1 










r-t 


CO 


T^ 


r-l CO 


i 

d S 




< as 
i5g 


o OD 


©»o 


CO^ 




ss 


6^ 

© ^ 


CO e 


5 
H 


^;^ 


§f- 


© 1* 

CO vH 


©o 


©00 


r-«a 

CO fo 


©• 1, 






5ro> 


<»»* 


CO CO 


lO T^ 


^© 


00 00 


OJ 1 




• 


o 


5^ 


©? 


©9 


«><?' 




4.<« 




k 


5 

§ 
^ 




S*^ 


©r- 


OS t>- 


© © 


^»^ 


© t» 


O 




o» 


w^ 


Oi ^ 


CO CO 


•^ 


kO © 


^ II 
« 1 


o 


o 


^Oi 


°pl^ 


CO CO 


lO ^ 


^© 


^ 


i 

g 


o 

1-1 


©9 

o 


© ao 

As • 


© t* 


©9 
© t>. 


6o^ 

© © 


© ^ 


£ 


i 






© 


r-t 


C^ r-l 


CO CO 


-^ 


1 


o 




© 


5;:© 


<»t- 


CO CO 


lO <4t 


Sn 


Q 


s 


o 




©9 


9oo 


©»o 


©9 


6o^ 


^"^ 


1 


5 


04 




o 


S"^ 


<»I^ 


© I^ 


©© 










© 


i-H "^ 


Oi ,-• 


CO CO 






o 






o 


5::© 


<»*«- 


CO CO 




g 


^ 


o 

CO 






©9 


9oo 


©»? 


©9 




5 


M 






© 


S»^ 


<3^i;. 


© »« 




S 


8 










© 


r-t 


(N r-l 




o 








© 


5::© 


«>t^ 








o 








©9 


S*2P 


S^ 






ca 








© 


S'^ 


©t^ 






P 
1 












© 


1— « 






o 










^ 


5::© 






^ 


o 










©9 

© 


9 00 






PO 


PO 


PO 


PO 


PO 


PO 


• 




5|i 




s 
CO 


S^ 


oo 


^ 

""^ 


© 


1^ 


R 






O 


»o 


vH 


^ 


vH 


CO 






S H " 

'If 




© 


© 




% 




C4 










So 


So 


?^ 


O 
r-t 


© 


H 










•-4 


1-< 


Oi 


©< 




•oar 


AOHXO 


tan 


S 


g 


s 


© 

© 


© 

o 


© 

o 










&I 


•^ 


CO 


00 


© 


C4 


















1-4 


»H 



136 TABLES FOR SETTING OUT RAILWAY CfURVES. 



'a 

o 

< 



a 

•a 

c 






R « 



II 



P 



o 
o 



o 

n 







o 












eo o 




• 


o 

CO 












P 




o 










9© 


CO 00 




o 










-^9 


00 9 




^ 


W3 










o© 


©;h 




s 






























• 


i 
H 


o 








T**© 


9<» 


T»«co 






o 








5 o 




00^ 

9 © 


H 


u 










"^ 


^ 


^ 


C3 


rj 
















1 


o 


o 
o 






o 9 


•9 00 

(N9 


9 CO 


00"* 

00 • 


pn 


CO 






CO o 


2-^ 


So 


©»o 


s 


o 










CO 


CO 


eo t-t 


^^ 


I 
































o 

o 




oo 


o9 


9co 


CO T^ 
US • 


©9 


M 


^ 


Oi 




<=>o 


04 rH 


<=><£> 


©«3 


© © 


O 


^ 






c^ ^ 




C^ ^ 


C^ rH 


Oi Oi 


s 


1 

i 

o 

H 
















o 

o 


§1 


^ 00 
O CO 


'^'eo 


0> "^ 
/is •-• 


©§ 
© • 


©9 


r^ 


i-t o 


5^ 


0(b 


o «a 


S© 


rH rH 


i 






I-t 


r-* ^ 


f-l r-t 


Oi 


rH Ti* 




CO 00 


U5 CO 


CO^ 


-^s 


•^ S 


»*© 


i 




© 


O CO 

• • 


• • 

O CO 


•^5 


CD 9 




CO '^ 

• • 

Oi © 


a 










i-H 


C<l 


^ 


rH © 


M S 

H 00- 


o 




o 1^ 


€9 




9g 


COfi 

«>9 


5 


'-^^ 


s« 


CO ui 


or* 


s^ 


© iH 
CO QO 






00 00 


Oi CO 


U3 rj* 


00 o 


© a 


© © 


J 


2 


o 


Oi to 






<»9 


r-9 


uar 


M 




03 ^ 


OS to 


O US 


Oi CO 


© i-» 


© © 


o 

i4 


»a 




OJ 


r-t ^^ 


C^ .-1 


CO « 


T** ^ 


kO © 


o 


o 


25 00 


9 CO 


lO T^ 


00 © 


© © 


^ 


o 


©9 


Oi ,;o 




Oi . 


oo9 


^•9 




i-H 


o 


Oi ^ 


Oi tn 


OJ »o 


© © 


© r~l 


1 






Oi 


r-* ^ 


<N wt 


CO Oi 


"X*< "^ 


o 




o 


25 00 


9 CO 


ua <* 


00 © 


Q 


^ 


o 




©9 


9S 


OS ^* 


©T- 


oo9 


g 


H 


<N 




o 


o>^ 


Oi CO 


© U3 


© © 


g 


U 








Oi 


rH ^ 


Oi rH 


CO Oi 


CD 


1 
















o 






o 


2S 00 


9 CO 


»o -^ 


B 


o 






o9 


9 CO 


©^* 


© • 


5 

tE 

H 

»4 


-< 


CO 






o 


Oi 


©o 


© US 
Oi ^ 


M 


o 








o 


?S<» 


9 CO 




•< 

« 

n 


o 








©9 

© 


© CO 


© CO 




o 










© 


5S«> 




s 


o 

«5 










©^ 

© 


© CO 

© 




PO 


OO 


PO 


PO 


PO 


PO 




^§g 




6 


^ 


«• 


^ 


^ 


^ 






o 


o 


o 


hi 


© 


© 




sii 




CO 

% 


^9 


CO 




Oi 

% 


eo 








o 


o 


CO 

o 


e 


o 


e 






CO 


t* 


•-4 


ud 


© 


eo 










l-l 


•-4 


^H 


Oi 


•OHT 


fOHXO 


MSI 


o 

o 


O 

o 


s 


© 


§ 


S 



TABLES FOR SETTING OUT RAILWAY CURVES. 137 



H 
O 

5 



CO e 



o 

H 
•J 







O 












*^© 






o 












CO© 


• 


1 

^4 


CO 












© ^ 




o 

o 










CO © 


CO *o 




U3 










<=»© 


s-^ 




2 


- 




























• 


i 


o 








©9 


9- 


9»o 




S 
K 


o 








co»o 

2-^ 


2 © 


H 


H 












^ 


'^ 


O 


53 
















»5 


1 


o 
o 

CO 






2 © 


©*? 

CO ^ 


S9 

CO CO 


1-4 <N 

1^-9 

© CO 


O 


1 








CO 






CO ,-1 


3 


o 




<?'© 


Qpr^ 


T* »o 


CO <N 


*^zi 


1 


s 




S o 


0«3 


C<l © 

©CO 


4h9 

© CO 


"* 


f 


^ ■ 






c^ ^ 


C<l 


c^ ^ 


Ol 1-4 


(>< <N 


















o 


^ o 


w ^ 


_. »o 


-* (N 


00 »-• 


CO 


m 


o 


o9 


o^o 


© 9 


(n9 


'*'?' 


«>9 




5 


^^ 


«-• © 


© ,14 


i-H «0 


© CO 


© "I* 


© t^ 


M 








r-t 




i-l r-t 


1-4 <N 


^ CO 




to rH 


I^U3 


^s 


»o JTl 


4^2 


© 


1 

n 




o 


o \o 


CO © 


<n9 


©c^ 


t^^ 


© 9 






© ^ 


o© 


-2 




CO 


»o 


K CD 




© »-• 


©o 


00 (D 

©9 


© *.. 


93 


g9 


3 

i 


--^^H 


S<b 




*s 


000 
»oeo 


© s 






00 r-* 


© »o 


© (M 


^ •-^ 


1-4 © 


t^© 


9° 
Pi 


2 


o 


OJ»o 


©9 


©9 


2 <>» 

© * 


00 • 


©9 


S 


5 




Oi .!< 


© CO 


© CO 


w "* 


© ^- 


© ^ 


o 




a> 


»-l ^^ 


Ol i-» 


<N 


-^J* CO 


lO lO 


» 


3 


































o 


o 


SS'H 


© lO 


© <N 


l-H 


'-^© 


s? 


k 


o 


©9 


9 »o 


©9 


As © 
© • 


© <N 

© • 


Z^ 00 

00 . 


•« 


2 


^H 


© 


s*^ 


© CO 


© CO 


CO -«*< 


© ^- 


i 






© 


•-H 


CI pH 


(M 


T^ CO 


o 




o 


95 --^ 


© «a 


© 04 


rts "^ 


i 


i 


s 




©9 

© 


9*0 
© 


© «o 


©9 

© CO 


© Ol 

^4*4 
















OD 


e 
1 


o 






o 


s^ 


9 W5 


© <N 


g 


o 

CO 






©9 


9*0 


©9 


© • 


o • 






o 


S-^ 


© CO 


© CO 


9i 

H 










© 


f-t 


<N •-• 


s 


M 


















O 


o 








© 


22 '-I 


9 »o 




CD 


o 








©9 

© 


9 «s 


© CO 




i 












© 


f-l 




o 










© 


22 -^ 




a 


© 










©9 

© 


© kA 
© 




PO 


PO 


PO 


PO 


PO 


PO 




*m • 








■ifc 














J-» 


C<l 


CO 


CO 


^ 


vo 






Oi 


^ 




<M 


"^ 








00 


CO 


»o 


CO 


1-4 


© 






C<1 


»o 


d 


ud 


94 


»o 






&» 


h 


h 


§b 





^ 










f-t 


f-t 


•-t 


<M 


•oar 


AOHXti 


HVl 


© 

CI 


•^ 






© 
© 
© 


© 
© 

v4 



138 TABLES FOR SETTING OUT RAILWAY CURVES. 



CO 

H 

M 
O 

3 











o 












fo 








o 

CO 


















o 










•^lo 


^Poo 






o 










coO 


lo cp 






a 


»o 












S'^ , 






2 


































i 


i 


o 
o 








00-0 
910 


03-2 
1-38 


jo«p 




1 


M 










^ 


"^ 


•^ 




g 


o 






*^o 


«>00 


co^ 


OS a> 




H 


g 


o 






6o 


^cp 


w*? 


*h^ 




Se 


CO 






® 6 


o;., 


Oib 


2«^ 




s 


O 








CO " 


CO 


co^ 


eo I-I 






^ 

§ 

•^ 


































2 


o 




9^0 


*^00 


'^'H 


»0 OS 


CO <N 






o 




6o 


ocp 


^^ 


#i^ CO 
CO • 


<i>9 




s 


Oi 




<=><=> 


o;-, 


o»b 


O C) 


OS 




f 


1 

» 






<N ^ 


c^ 


c^ ^ 


<N ^ 


MOi 




o 
o 


§i 


«00 
O CO 


o »o 


2j§ 




r-l 00 




S3 

o 


»-H 


1-I o 


<=>,1h 


o>b 


Sc^ 


S<N 


o*^ 




1 






r-t • 


1-1 ^ 


f-t 


c^ 


I-I CO 






Ti* 00 


o •-« 


w S 


^s 


t-2S 


»o^ 


• 


g 




o 


O CO 

• • 


CO to 

• • 

O kO 




-^9 


*^2 


^2 


























INTKR- 

SBCTION 

OF 


ti 


o 00 


O lO 




22 


CO • 


kO)0 

kQ * 


1 


s 


•2 • 




^3 


sa 


«3» 


CO S 


OD 






Oi 00 


Oi r-< 


**05 


(N (N 


"^^oo 


CO r« 




• 


o 


<? CO 


Oi^ 


As CO 

OS • 


6s9 


«<=? 


i;-r 


E 


^ 




Oi ^ 


Oi lo 


OS (N 


OS (N 


OS -^l* 


OS OS 


M 


S 




OJ 


l-t ^' 


<N pH 


CO <N 


T^co 


»0 •'•I 


iS 


H 


g 






























II 


H 




o 


o 


Oi 00 


os^ 


fr^os 


C<1 04 


-^00 


^ 


g 


o 


o9 


OS eo 


os»o 


6s«> 


os9 


«*? 


1 




9 


^H 


o 


Oi^ 


OS lo 


OS (N 


OS C<9 


OS <^ 


•k 


S 




^^ 


oa 


1-1 ^ 


<N r-l 


CO C<l 


•^ CO 




o 




o 


S 00 


9r-« 


t^os 


e^ei 


S' 


p 


g 


o 




o9 


OS CO 


os»p 


os«> 


6s9 


— ' 


g 


5 


o 




o 


g- 


2U3 


OS <N 


OS c) 

CO ©« 




s 


i« 


































9 


s 


o 






o 


2 00 


9rH 


t^ OS 




E 


o 






o® 


9 CO 


os»p 


OS?* 




O 

H 
>4 


M 


CO 






o 


os;:- 


OS »o 


OS o» 












OS 


r-t ^* 


©< ^ 




o 








o 


s<» 


9^ 






n 
00 


o 








o9 

o 


9 CO 
OS 


OS »Q 




o 










o 


s<» 






o 










o9 

o 


9 eo 






"* 


»o 










OS 






PO 


PO 


PO 


PO 


PO 


PO 






Sb •« 




^ 


a 


«• 


5 


& 


» 










^ 


OJ 


CO 


00 


e^ 


In. 








« 


^ 


f-t 


CO 




CI 






|55 






00 


% 

CO 






<o 










1-^ 


e< 


eo 


•^ 


»o 






2 g H 




o 
CO 


io 


h 


8^ 


r 


So 






H O 










1-1 


1-^ 


•-4 






•oar 


<OHi.O 


Kai 


s 


o 
p 


§ 


s 


s 


§ 



TABLES FOR SETTING OUT RAILWAY CURVES. 139 



t 






> 

a 







o 












9o 




d 

^ 

s 


o 

CO 
















o 










'^o 


9co 




o 










c^o 


^ (M 




• 


»o 










06 


§- 


o 








r<=> 


'^co 


*r"* 


O 


s 


o 








^0 


(N<N 


^0 




'* 








§» 




§•!> 


o 






9o 


Tji 50 


op ^ 


OS CO 


H 


s 


o 






69 


,1|<N 


(NO 


^^ 


§ 


E 


CO 






So 


o;^ 


Ou3 


1-1 


i 

H 








CO 


CO 


CO ^ 


CO rH 


^i-% 
















s 

i 


o 
o 






<Pco 


«3^ 


CO CO 
• 


CO OS 
10 ■ 


(N c^ 


o 
o 

1-^ 






KQ 


t^ CO 

.-1 


-»*< OS 
CO . 




coS 

1-1 rH 


g 






1-4 


1-H ^^ 


1-1 1-1 


^ c« 


CO 


s 




CO CO 


lO ^ 


«o5S 


»o 2 


oS 


«>?:; 


1 




o 


• • 

O —1 


c^ o 

• ■ 

O U3 


00 ^ 






OS w 

^5 


* s 


II 




fg 


CO 
6« 








'o' 


_1 • 


§« 


OrH 


so 


r-t 


10 




H 00 


^ o 


CO iH 


^c« 


W3C0 


co^ 






^ CO 


A ^ 


t^ CO 


CO OS 


^-. CO 


f-t— 


1 


• 


o 


?> (N 


oi? 


6»«> 




00 . 


l:-«? 


H 




o> ^ 


o* »o 


Oi .-1 


OS 


OS 1-1 


OS iO 


o 


^ 




a 


.-1 ^ 


<N rH 


CO e< 


^ CO 


10 -^ 




















o 


o 


^ CO 


OS ^ 


t^co 


CO OS 


t^co 


(t 


o 


o9 


9^ (N 


6>9 


6s«> 


OS . 


/is ^ 

00 . 




1 


^ 


o 


o> ^ 


OS i» 


OS 1-1 


OS 


OS 1-1 


a 






OS 


i-H ^ 


c« ^ 


CO c« 


^ CO 


(4 


52 
















•< 


i4 


o 




o 


S CO 


OS ^ 


^-.«o 


CO OS 


O 




o 




o9 


9 <N 


oso 


6s«> 


OS • 


s 

as 


1 


Oi 




o 


s-^ 


Oi \Q 


OS ^ 


OS 








OS 


»-l ^ 


C« .-1 


CO c^ 


o 









S CO 


9 "^ 


t^co 




* 


o 
CO 






o9 


9 c^ 


oso 


os« 


M 









s*^ 


OS IQ 


OS -1 


^ 


'*« 










OS 


1-H ^' 


C» rH 


s 


M 
































U 


o 











S CO 


OS ^ 




n 










o9 


9 <>» 


osO 




« 











s-^ 


Oi «3 
















OS 


l-H 




o 













S CO 




s 


o 










o9 




9<N 
OS 




PO 


PO 


PO 


PO 


PO 


PO 




?: m 




a 


•*> 


5 


•*> 


*» 


^ 




< i 

M a 5 




t^ 


»o 


e< 





t^ 


•^ 






CO 


t-H 


»o 


CO 




^ 






CO 







•<* 


00 








MS 


•<* 


•<* 


00 


c^ 


C4 






s« 


89 


So 













M O 










^H 


t-H 


t-H 


•OHT 


fOHXC 


XII 


o 
o 


§ 


— 


- 




s 



140 TABLES FOR SETTING OUT RAILWAY CURVES. 



H 

O 

< 



CO 

p 

I— t 

p 



pa 









o 












9o 








o 












eoo 






% 

2 


CO 












CO ^ 






o 
o 

W3 










602-3 
0-00 


504 
1-16 






I 


























1 








• 


1 

H 


o 
o 








401-2 
000 


402-3 
1-16 


404 
4-66 




5 


i 












1 






o 






U3o 


(N^o 


T»*»o 


C<l t^ 






o 

CO 






® o 


l-l rH 




o o 




S 


U 








CO ^ 


CO 


CO ^ 


CO t-l 




^^ 


ft 


































3 


o 




T*© 


IpCO 


<N^ 


U3 t^ 


»o c^ 




BO 





o 




6o 


OT* 


;^co 


(N^ 


4ji9 




H 


^ 


c^ 




® 6 


o;h 


§^ 


o o 


O 00 




g 


^ 






<N *-* 


(N 


<N l-l 


e< ^ 




^ 


§ 


































1 


s 


o 


§§ 


T* CO 


<pu3 


'^^^ 


OS C) 


^ OS 




00 


o 


<=>T' 


6<p 


,l.r 


(n9 


»b9 




t 

O 


l-H 


l-H O 


5-^ 


o4h 


o o 


O 00 


o OS 




g 






1— 1 


^ ^ 


1— 1 1-^ 


i-i l-l 


^ c^ 






CO CO 


(M «a 


«>*r 


'^S 


-^S 


<=>^ 


*^» 






o 


O -H 

• • 

O rH 


(N CO 

• • 


•^2 


l-l 00 




OS °o 


• 


3 


















QQ 

'S 


SKCTION 
OP 




O vH 


o CO 


U3 O 

6« 


r? 


«^2 




O 


3 

i 






o o 


2© 


o O 


s§t 


? 






Oi eft 


^ ws 


00 ^- 


-<!*< e^ 


OS OS 


r^v*^ 


S. 




d 


o 


c?2 


os«> 


osr 


6s9 


<»9 


00 00 

OS • 


M 


0^ 




€» ,1| 


o '^ 


OS o 


OS 00 


OS OS 


ua ^H 


o 




OS 


l-l ^ 


c« ^ 


CO l-l 


"^ C<l 


X* 


II 


o 
o 


o 
o9 




OS «3 

6s<p 


00*^ 

osr 


•^ ©^ 

OS • 


OS OS 

c»9 


.«s 




\ 
% 
1 


w^ 


^ 


<»,H 


2^ 


OS o 


OS 00 


OS OS 


1 






^^ 


OS ^ 


©^ l-l 


CO rH 


•* w 


Pm 


O 




o 


S «o 


OS u3 


00 t^ 


<l^ w 


Tj< 


1 


o 




o9 


os^ 


OS ^ 


OS-? 

OS o 


6s9 

OS 00 




s 








^^ 


OS 


^ ^ 


(N I-I 


CO l-l 




















00 


P 


o 






o 


S "^ 


9«3 


00*^ 




ta 


E 


o 






o9 


os^ 


6s<p 


OS"?* 




Cd 




CO 






o 


OS 


os^ 


OS o 

<N rH 




o 








o 


S «o 


9 »o 






n 

tn 


% 








o9 

o 


wS _4 

OS 


2^ 








o 










o 


s« 






H 


o 










©9 

o 


9^ 






»i9 


»o 










OS 






fiO 


PO 


fio 


PO 


PO 


PO 






fj « E 

s « » 




Id 


« 


00 


^ 


b 


CO 








rH 


CO 

b 




« 

IM 


C4 

rH 


CO 








'^ 


c» 




"* 


©« 












o 


o 


e 


o % 


o 











C9 


US 


00 


o • 


CO 


«o 






B S 


• 








rH 


IM 


w^ 




•OHV 


AOHie 


KX1 


o 
o 


o 

o 


o 


§■ 


o 

s 


s 










C4 


"* 


CO 


CO 


M 



TABLES FOB SETTINO OTIT RAILWAY CURVES. 141 





1 

s 

B 

i 

i 
1 

1 


'i 
i 

3 
1 
1 
3 


1 




ii 




s 




11 


i? 




s 




3? 


Is 


ts 




1 




ii 


is 


Is 


is 




a 




11 


i^ 


-? 


= i 






1 


si 


is 


1! 


Si 


11 


ii 




- 


P" 


ss 


'- 


!| 


?? 


= g 




m 


22 


is 


11 


s| 


^i 


ii 




3 
1 


- 


1! 


"" 


i.t 


a? 


ii 


Is 


s 


1 


„s 




1! 


ir 


11 


ii 


1 






„f 


»s 


a 


i' 


ig 








= 9 


1! 


i! 


is 




1 




„i 


i" 


is 




1 


. 


„? 


is 






QO 


no 


oo oo po no 




ill 




S 

g 
^ 


s i3" is i; 
^ b |j ^ 




^ 


•"■" 


^ 


8 


1 


i 


i 


s 


1 1 



142 TABLES FOR SETTING OUT RAILWAY CURVES. 



09 
H 

O 

H 



CO 

P 

M 
P 



><1 

M 

S 







• 


o 
o 

CO 












603 
0-00 






^ 




































s 

b 


o 
o 










l-H O 


§? 




• 












® o 


»OrH 




o 








9o 


^rH 


eo"* 






in 


o 










© l-H 


o9 




o 






r o 


9rH 


op ^ 


T* o> 




H 


s 


o 






6o 


<=>9 


•^9 


coO 




§ 


o 


QO 






^« 


CO 


§^ 


g^ 








































^ 


o 




T"© 


-JH^ 


OS ^ 


9os 


^co 




QO 


o 




oo 


6o 


o9 


'h9 


WT" 




H 


CI 




o6 


o;^ 


<='4h 


Oqs 


O CO 




1 


00 






(N ^ 


c« 


c^ ^ 


c^ *^ 


C^ l-H 




o 
o 


2° 


o 9 


o o 


»-• 9 


rH CO 


00 '^ 




i2 


l-H 




o;^ 


o-^ 


<=>6s 


O CO 


o >o 




>g 






l-H 


rH ^^ 


l-H *^* 


t-H t-H 


^ c^ 






C« .-1 


«0 r*4 


^-. OS 


<=>2 


*-s: 


CO S2 


• 


i 




o 


o o 

• • 
O l-H 


r-H O 

• • 


«3 O 

• • 

o OS 


CO T* 

-2 




^ CO 


a 


n 




















§ ^ & 


• 

n 


§s 


tt 


O iH 


SS 


S^ 


eo © 
o • 


3 


H Q O 

W 00 


SAi 


o • 


§i 


2® 


s§ 


CO CD 
00 


^ 






O^ r-l 


Oi ^ 


00 as 


COCO 


rH '^ 


»oco 


1 


• 


o 


0*0 


0*9 


OS 9 


OS . 


a^ 


cJo«> 


s 


s 




os,li 


OS ^ 


OS QS 


OS CO 


OS lO 


OS CO 


r^ 


o 




OS 


t-H ^ 


o* ^ 


CO ^ 


•* c^ 


lo CO 


JO 


n 


§ 
















b- 
















II 


e 




o 


o 


S-^ 


OS ^ 


°P OS 


coco 


T'SI 


^ 


g 


o 


o9 


9o 


6s9 


OS o 




6s<?' 


1 




£ 


l-H 


o 


os,L, 


OS .^ 


OS as 


OS CO 


OS us 


00* 




^^ 


OS 


l-H ^ 


Oi ^ 


CO iH 


•* c^ 


Pn 


1 


i 
















S 


o 




o 


^^ 


OS ^ 


°P OS 


CO CO 


05 


g 


o 




o9 

o 


OS r^ 




O* OS 


OS . 

OS CO 




5 


V 








OS " 


r^ ^ 


c^ '^ 


CO t-H 




s 


3 


































CO 


e 


o 






o 


S'-' 


9^ 


«P OS 




5 


o 






o9 


99 


6s9 


os9 




1 

H 


•< 


CO 






o 


OS 


2^ 


OS As 




g 


o 








o 


S'-' 


9 -<^ 






pq 

OQ 

S 


o 








©9 

o 










o 










o 


s-^ 






H 


o 










o9 

o 


9o 






"^ 


»o 










OS 












- 








L 




■ 


PC 


PO 


PO 


PO 


PO 


PO 










^ 


^ 


^ 


^ 


«k 


^ 


' 








00 




5o 

CO 




s 






Who 




00 




CO 




« 

"* 


CO 








l-H 


CO 


US 


pH 


CO 


Ud 










^ 


o 


^ 


OS ^ 


tU 


h 






»; o 












^H 


IM 
















■^ 




^T 




•OHV 


aOHlO 


son 


o 
o 


o 
o 


o 

o 


o 

o 


s 


§ 



TABLES FOR SETTING OUT RAILWAY CURVES. 135 



00 

O 

I 



•5 

O 

CO 

P ^ 

M 2 



t 



I 




















"Po 




g 



CO 












2^ 















r"© 


'Pos 















cbo 


600 




• 


»o 










<=>o 













T*© 


T'os 


*^»- 


2 













wO 


00 


o»o 




ca 


■^ 








§» 




5- 











«o 


T^os 


«>*- 


(N CO 


fH 


s 









^p 


CO op 


;0 «3 


;^9 


§ 


c 


00 






<=>6 


o;^ 


oi;- 


i-i t>- 


5j 








CO ^ 


CO 


eo*^ 


co "-I 




3 






























3 


q 





C4 




^ 


CO gs 


co»o 


t^CO 

cb9 


^0 


S 


1 






e^ ^ 


c^ 


c^*^ 


(N ^ 


CO 





§§ 


-^o 


»Ot^ 


t^co 


to ^ 


too 


I 


9 







^? 


co<? 




w?' 


1 


^H 


t-H 


0,li 


<=>!;• 


ot^ 





rH ^-. 


g 


O 






f-H 


t-H 


l-H 1-^ 


r-l CO 


rH ^ 




*^ a> 


t^t>« 


"^ 52 


<nS 


"oo 


000 


1 




© 


00 

• • 
rH 


• • 








*^00 

• • 

l-H « 


H 00 




00 


10 


co^ 


^1 


«>9 


6^ 

• 


o" 


-,H 


Sf- 


21* 


20 


00 


^O 


i 





CO iH 


^co 


^9 


co<D 






i::o> 


00*^ 


CO CO 


lO'ij; 


^© 


0000 




• 





?? 


o>>p 


6>9 


60"^ 


u9 • 


^"P 


53 




2*^ 


Or* 


OS r^ 


OS 


^^ 


OS t^ 


o 




Od 


i-» 


C^ rH 


CO CO 


^'1* 


ko CO 


I: 


S 

b 






















!::o> 


°°t- 


CO CO 


»o "^ 


^0 


^ 







o<? 


w 00 


o>»p 


6s9 


60^ 


u9 • 


•k 


1 


^H 





S*^ 


<»l^ 


OS t>- 


OS 


^r« 


I 






Od 


t-H * 


(N l-l 


CO CO 


'**< 
















< 


p 

^ 










5;: OS 


^t* 


CO CO 


kO <i^ 


o 





94 




o<? 


9» 00 


OS W3 


6s9 


«<?' 


as 


■5 







S-^ 


»l^ 


OS t^ 


OS 


w 








OS 


rH 


C^ rH 


CO CO 


^ 
















i 












5ros 


?>*- 


CO CO 


i 


M 


S 






o9 




9^00 

OS 


os»p 

2*^ 


6s9 

OS t^ 
(N rH 


















2 














i::os 


?>t^ 




•< 

n 











o9 




9 00 




















^Oi 




s 



MS 










o<? 




OS QQ 




PO 


PO 


PO 


PO 


PO 


PO 








CO 


5 

C4 


00 


^ 











d 


MS 


ft 


^ 


f-H 


CO 














rH 




C4 






c^ 


^ 




0< 


'* 























e 






"* 


00 


CO 


t^ 


i-H 


CO 










•-« 


rH 


C^ 


c^ 


•0«T 


40BX0 


xan 


i 


s 


g 


8 






s 



144 TABLES FOR SETTING OUT RAILWAY CfURVES. 



CO 

H 









O 



SB 

O 



n 



I 

O 
IS 

I: 



n 



O 



O 

SB 

M 



T 



s 

I 

M 

e 

s 
g 



< 

I 

g 



o 
o 
CO 



® o 



o 
o 



o9 

kO o 



<=>6 



o 
o 



o 
o 

CO 



26 






^co 

•^ o 



o 
o 



® o 



CO 



300-5 
0-76 


o9 

CO CO 



•^ 00 
CO 






»pco 
o CO 



•7 c>^ 

rH 00 



1— • O *-' 



T* «0 


^ CO 


9<N 


0"^ 


oo 


oop 


o6 


Ow 


<=>«b 


r-( 


1— • 


t-H 






o c^ 



O 00 



P P »<. ^^ g 
S 5 o 



f-H «o 
o t>- 

• • 

o o 



o I* 



Oi CO 
O O 

6 CO 



T'CO 

so 

o • 
(N 00 



CO c^ 

CO 00 

• • 

o CO 



o 00 



^2 

6^ 



or" 






o 

o V 



(fa t^ 



or* 
«oct 



(4 
O 

g 
? 

0} 






1 

M 

as 

ts 

O 



o 
o 



o 
o 






CO 



<N CO 



9<N' 

OS op 

OS to 






C^ CO 



00 e<i 

OS • 
OS C4 
CO •-• 



»o "^ 


os<? 


OS 00 


"^ .-1 



OS?* 

OS ^-. 

U3 C4 



9 e« 

OS 00 
OS «3 



o 

o9 

o 



CO 



rH O 



<N CO 



00 -M 

OS . 
OS 94 

CO .-I 



9« 

OS op 



«3 -^ 

6s9 

OS 00 



00 C9 

As "-^ 
A • 

OS C4 

CO i-l 



o 
o 

CO 



I-l o 



CO 



<N CO 



9<N 

OS op 

OS (o 



o 
o 



o 
o 



o 

©9 

o 



1-H © 



go 

C^CO 



CO 



rH O 



PO PO PO PO Pd* PO 




o 



00 
o 

CO 



CO 



o 
US 



CO 
US 

o 
CO 



O 

r 
OO 



CO 



«3 

o 

O 



*cnr?' AO HxoKsi 



o 
o 



o 

o 



O 

o 



e4 



TABLES FOR SETTING OUT RAITiWAY CURVES. 145 









I 

s 

I 



n 



9 



O 
O 
CO 



I— ( o 



o 

o 

US 



I 

I 



o 
o 



o 
o 

CO 



o 

o 

C4 






T" CO 

rH<0 

<=>6 



o 
o 

(M O 



o 
o 




o 

o 



^ o 



t-H CO 

O CO 

• • 

o o 



o 
o 



CO 

o 



^ CO 
i-lO 



a CO 



CO C4 



» 



S 



o 
o 



CO 



CO 
CO 



(N 



CO rt 

5^ 



O CO 



^ CO 
o «o 

CO 



• <5 

CO 



o *o 






(N CO 

• • 

O US 



& 






o 
o 



CO 

CO 



l-t © 










o ^ 



00 00 



o o 






25 



CO 00 

o o 

CI rH 



US CO 

O U3 



<=>2 



CO 



o 



8 



00 00 

<»9 

O) o 

CO r^ 






O 10 



i^co 

As *^ 



9»- 

go 



o 
o 



o 

o 

CO 



o 
o 



o 
o 

US 




*0VT40EUb 



o ^ 

1-H O 






o 
o 



CO 

CO 



1-H O 



00 00 
6>9 

O) o 

CO rH 



9*- 

ojcp 

(N ^ 



o<2 









o 

CO 



<^ o 



l^CO 
O) US 



00 00 

Oi ' 
Oi O 

CO t-H 



9r- 

OS CO 



o 
o 



CO 
CO 



i-H O 



o 

o9 

o 









PO po PO PO PO PO 



OS 



CO 



CO 

CO 
US 

&4 



CO 

o 

o 



US 



o 



3 



e<i 

o 

o 

00 



o 

o 



o 
o 



o 
o 

ert 



o 

o 



o 
o 



o 

o 



